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Abstract—The Lean Environmental Management Integration
System (LEMIS) framework development is integration between lean
core element and 1SO 14001. The curiosity on the relationship
between continuous improvement and sustainability of lean
implementation has influenced this study toward LEMIS.
Characteristic of 1SO 14001 standard clauses and core elements of
lean principles are explored from past studies and literature reviews.
Survey was carried out on 1SO 14001 certified companies to examine
continual improvement by implementing the ISO 14001 standard.
The study found that there is a significant and positive relationship
between Lean Principles: value, value stream, flow, pull and
perfection with the 1SO 14001 requirements. LEMIS is significant to
support the continuous improvement and sustainability. The
integration system can be implemented to any manufacturing
company. It gives awareness on the importance on why organizations
need to sustain its environmental management system. In the
meantime, the lean principle can be adapted in order to streamline
daily activities of the company. Throughout the study, it had proven
that there is no sacrifice or trade-off between lean principles with ISO
14001 requirements. The framework developed in the study can be
further simplified in the future, especially the method of crossing
each sub requirements of 1ISO 14001 standard with the core elements
of Lean principles in this study.
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I. INTRODUCTION

ANAGING environmental performance has been
viewed as a strategic issue by many companies
worldwide, primarily because the environment is now
regarded as an asset to be valued. As a result, managers today
are not only expected to reduce lead times, improve quality,
reduce costs and enhance flexibility but they are also expected
to become more environmentally responsible [1]. The
International ~ Organization for Standardization (ISO)
introduced the 1SO 14000 series of standards in 1996 as a
response to the urgent need for companies to address the
impact of enterprises’ activities on the environment issues.
ISO 14001 is the world’s most recognized environmental
management system (EMS) framework that helps the
organizations to improve the impact of their both activities on
the environment and also to demonstrate sound environmental
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management. 1SO 14001 is designed to be flexible enough to
be applied to any size of organization in both the private and
public sectors.

Meanwhile, Lean is known as business model that focuses
on delivering quality products to the customer by reducing
cost of production. The principles of lean are founded on
understanding of customer needs and demands, eliminating
non-value added activities from the production process,
involving the workforce in resolving operational issues, define
metrics for measuring organizational performance, assist in
the decision making process and problem solving [2].

Many organizations are under pressure to demonstrate their
performance on management of the environmental impacts on
their business activities responsibly and effectively [3]. The
industries are currently facing a number of challenges to
maintain competitiveness and productivity while at the same
time creating a minimal environmental impact [4]. Due to this,
many organizations are considering the implementation of an
environmental management system (EMS) within this climate
of pressure, growing trend towards more responsible corporate
governance and also environmental awareness. Furthermore,
ISO 14001 is voluntary based standard and there are no any
legal requirements to certify on this standard. Voluntary
standards are usually seen to be ineffective since its
implementation depends on management incentives which
lead to less than optimal performance by organizations on the
environmental sustainability front [5].

Ghisellini and Thurston [6] argued that 1SO 14001 is a
““management’” standard, and not a “‘performance’’ standard
where the commitment to continuous improvement is intended
to be applied to the EMS itself but not in the actual
environmental performance. The lack of guidelines to
accomplish  continuous improvement element and an
operational definition on continual improvement and method
to assess it was argued by Zutshi and Sohal [4]. Besides that,
the ISO 14001 standard lack of detailed guidance on the
implementation, which has resulted in procedures that are not
clear and reproducible [7]. The 1SO14001 standard blocks the
way for other routes that might deliver real performance
improvements and sustainable industrial development since
ISO 14001 talks about “standardization in the field of
environmental management tools and systems” [8]. This
clearly indicates that 1ISO 14001 did not specify the guidelines
or operational definition of what continual improvement is and
how it is accomplished or assessed. It also indicates that many
organizations are struggling to sustain their environmental
management system due to lack of proper guidance on the
system sustainability [5].
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Il. LITERATURE REVIEW

A.1SO 14001

ISO 14000’s EMS standards are known as process
standards without involving the performance standard.
Instead, this standard describes a system that will improve an
organization to achieve its own objectives and targets. Based
on the standards performance, an assumption has been made
where by improving the environmental management will
indirectly lead to a better environmental performance. 1ISO
14001 defines continual improvement as “a process of
enhancing the environmental management system in order to
achieve improvements in overall environmental performance
consistent with the organization’s environmental policy’ by
I1SO 14001 [9].

ISO 14001 aims at continuous improvement in the
environmental performance of a business to bring about a
positive impact on the overall environment in which the
company functions [10]. The ISO standard consists of five
important steps: designing the environmental policy, planning,
implementation and operation, checking and corrective action
and management review. Once the standard is implemented in
the organization, it creates a self-sustaining cycle that focuses
on continuous improvement and helps the company reach its
environmental targets [11].

The standard also has been criticized by a number of
companies [12]. One of major barriers to certificate and
develop an effective EMS is that, companies become
vulnerable to legal claims as they start to develop EMS. The
development of an EMS creates documentation on
environmental performance and these documents can become
a basis for court action against an organization that does not
go according to its targets [13]. These litigation problems can
create caution on the development of an EMS. The good side
however is that, the standard does not mention reporting of
environmental performance by companies [14]. Auditors may
have access to information on performance and can leak such
information out.

B.Lean

Lean manufacturing focuses on eliminating waste from
organizational processes with a view to deliver more value to
a customer. Thus, integrating Lean with the ISO 14001
standard will make the standard more sustainable because it
will be customer-oriented which is consistent with the
objectives of many organizations [15], [16]. Implementing
Lean principles also emphasize on perfection which is
achieved through continuous learning and improvement.
These two aspects can also be applied to the 1SO 14001
standard so that environmental outcomes of an organization
are enhanced as an organization learns to improve the
management of the standard impact on the environment [17],
[18]. The principles also advocate for production based on
customer demand so that there is no unnecessary production.
This is an important concept in reducing avoidable
environmental emissions. Puvanasvaran et al. [19] also
mentioned that effectiveness of integrating Lean and EMS can

be realized by adopting processes and procedures which are
designed to eliminate waste and create an economically
sustainable work environment.

Lean exists in conceptual form which means that it is not a
particular methodology to be applied to organizational
processes [20]. However, the philosophy provides a unified
focus for organizational operations which eliminates wasteful
activities that do not deliver value to customers [21]. This
essentially implies under the Lean philosophy where all
managerial decisions should be evaluated on the basis of the
value that they add to consumers and those decisions that do
not add value should be discarded.

Based on the findings, Lean is a not only benefits the
manufacturing sector but it also benefiting other sectors, such
as service sector where it shows how lean has been deployed
by various industries to meet their goals. Besides that it also
proved that continuous improvement element is the key
success factor for the system. Since the study intend to focus
on ISO 14001 standard sustainability, lean would be the
perfect system to be integrated with lean to address the claim
by Zutshi and Sohal [4] that ISO 14001 lack of guidelines to
accomplish “continuous improvement” element and the claim
Martin and Koppen [22] that ISO 14001 standard lacks of an
operational definition on continual improvement and method
to assess it.

C.Integration

A study on the integration of QMS, EMS and occupational
health and safety management system by Wilkinson and Dale
[23] argued that integration can be carried out in different
number of ways and may have resulted in differences in
understanding of meaning of the term and in applying it.
Karapetrovic and Willborn [24] call the integrated system “a
system of systems”. They argued that the integration of two
systems means to link them in a way that results in a loss of
independence of one or both. Integration normally leads to a
stronger and more comprehensive management system.

Lean Six Sigma combines the lean and six sigma
approaches to focus on improving quality, reducing variation,
and eliminating waste. Lean Six Sigma is a combination of
lean and six sigma principles began in the late 1990’s and is
emerging as a powerful principle. Majority of applications of
lean six sigma has been in the private sector, mostly in
manufacturing arena, though many lean and six sigma experts
suggest use of these tools and principles in non-manufacturing
sectors such as software development, service industry,
education, transactional industry such as accounting and order
processing, material procurement and new product
development [25].

According to the study by Andersson [26], proper
application of lean tools in the integration process, we would
get to a level of improved effectiveness and efficiency in the
organization. In a comprehensive lean risk management
integration strategy, the future state of risk management
process would be drawn following lean principles with an eye
on extension work for developing the lean risk management
policies throughout the supply chain. Lean thinking and risk
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management process have natural coexistence whether the
organization understand the relationship or not. The
correlation between risk management and lean thinking can be
integrated and upgrade the organization or company in terms
of efficiency as well as safety and security.

Applications of lean principles make a quick response
enterprise with proper level of flexibility which results in an
aware personnel attitude in a lean risk management working
environment. Process of integrating lean principles into risk
management process would be practicable with the aid of
appropriate tools. The lean tools can vary depending on the
nature of the organization and the focus sector, whereas
integration work requires different tools in a manufacturing
environment in contrast to the service sector. However
through proper application of lean tools in the integration
process, the level of improved effectiveness and efficiency in
the organization would be high. The result to the integration
work would be a lean organization with hunger and thirst to
make more improvements to the status of our lean risk
management [26].

I1l.  LEMIS FRAMEWORK DEVELOPMENT

The lean principles and 1SO 14001 had different goals and
thus they could not be integrated [27]. This made companies
develop an EMS and Lean culture differently. However,
studies have shown that there is a close link between
environmental management and reducing wastage in
organizations [28]. This calls for the organization to think of
the 1SO 14001 implementation as a product or service which
has to be produced based on Lean principles [29]. Therefore,
this research was intended to develop Lean-EMS integration
model to help organization to sustain the Environmental
management system though effective continuous improvement
method. Integration of Lean and ISO 14001 standard requires
the application of Lean principles into the implementation of
the standard. Fig. 1 shows the framework development steps.
Five principles of lean were detailed out into nine core
elements which give a better view of each principle. The
framework for this phase was adopted from Pichhi [30]
research paper.

In the development phase the 42 sub requirements of
1ISO14001 were compared with the Lean principles Core
element. This was done by crossing the each Sub requirements
of the 1ISO 14001 with each lean principles core element. The
42 sub requirements of 1SO14001 represented in rows and the
Lean core elements were represented in columns. Table |
illustrates an example of integration process.

IV. RESULT

A. Framework Development Phase

In framework development phase, the sub requirements of
ISO 14001 standard were integrated with the core elements of
Lean principles. This was done by crossing each sub
requirements of 1SO 14001 standard with the core elements of
Lean principles. The variables are one of common techniques
which has been used to cross-tabulate variables in his studies

[30]. This researcher has used this technique to design the
system and select, adapt or create techniques which are
coherent with lean philosophy.

S Principles of Cean

9 Core Elements of Lean Principles:

« Enhanced Product Time based competition,
= High value adding,

= Reliable flow,

= Standard wor JIT,

= Flexible Resources,

= Learning and Common focus.

(Adopt from Pichhi's lean principles breakdown)

v

Development of EEMIS'Eramework

Fig 1 The LEMIS Framework Development

TABLE |
INTEGRATION USING CROSS TABULATION METHOD

1SO 4001 Sub requirements

CLAUSE 4.2: ENVIROMENTAL POLICY-
Define an environmental policy of commitment
statement
.Establish goals for environmental performance
against which the effectiveness of the management
system will be judged
.As a guidance for an organization toward achieving

Enhanced
product/service

[«
2 package value its commitment to environment
> -Important as a marketing tool for an organization.
. «Minimize environmental policy development time
Time based . S ;
competition by be_nchmarkmg on t_he prlnup_les or commitments
to which the organization subscribes currently.
.Development of simple, clear, verifiable and
effective policy which is appropriate to the nature
Highvalue and scale of its operations ease the system
= addinginthe establishment.
] ? extended  .Declaration of policy must be appropriate to the
g enterprise nature and scale of its operations.
5 .Set out clear commitments and act as a springboard
p when setting environmental objectives and targets.
§ «Environment policy must be brought to life through
a Dense, regular, plans and actions
= »  accurate and .Environmental policy should be communicated to
o . .
£ o reliable flow everyone working for or on behalf of the
E. & organization.
I «Environment policy must be in simple format and
3 Standard work easy to understand by all the interest parties
JIT production .I?elivering proper and adequate information at right
= and delivery time and at right place to ease the EMS
e implementation process.
Flexible «.Involvement from all levels of employees provides
resources flexibilities for the organization to drive the system.
.Educate all the interest parties, for them to
Learning understand the environr_nental policy and_ what is
S expected from them in order to achieve the
B objectives and target.
% It should provide a unifying vision for the
a organization, because the policy statement can have

Common focus AR . PR .
a significant impact on the organization’s image, it

should be clear and verifiable.

The 42 sub requirements of 1S014001 were represented in
rows and the Lean core elements were represented in columns.
As an example, 1SO 14001 sub requirement 1 (SR1) were
crossed with lean core element 1 (CE1), then crossed with
CE2 until CE9. The same steps were used for rest of 1SO
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14001 sub requirements. Fig. 2 shows the matrix of how the
ISO 14001 sub-requirements cross-tabulated with lean core
elements. The handbook of EMS and information gathered
through extensive literature reviews were used as reference
during the cross-tabulation processes. Tables I1-VI show an
example on how the sub requirements of 1SO 14001 standards
were integrated with the lean principles core elements.

B. Framework Validation

Framework validation for this study was done using focus
group methodology. Eight industrial experts from related field
were invited to participate in the focus group. The well-
designed focus group usually consists of between 6 and 12
participants [31]. A set of validation question including
relevant documents were provided to the group. The gquestions
were divided into four sections, which are fundamental,
methodology, integration and critical success factors.
Fundamental and methodology sections are more on
agreement type of questions and the focus group participants
were given full freedom to wvoice out their opinion.
Meanwhile, the integration and critical success factor
questions are more to feedback type of questions and the focus
group participants were given full freedom to voice out their
opinion based on their experience. Table VII shows the list of
questions used to get the feedback from experts.

The result for fundamental questions shows that both lean
and ISO 14001 have a major impact to an organization’s
performance in terms of environmental and waste
management. During the focus group session, all the

participants admitted that the methodology adopted in this
study are easy to understand and some of the participants even
praise on the effort given on this study. Besides that, they feel
that this methodology will lead to a good framework
development. They agreed that integrating Lean with 1SO
14001 standards gained more attention and become an
interesting subject since most of the companies realize the
significance of environment protection, ensure optimization of
resources by considering the cost and environment aspects.
Meanwhile, the standard also will be the customer-oriented
which is consistent with the objectives of many organizations.
It also helps in overcoming operational challenges, improves
business efficiency and helps to specify an organization’s
performance measures by ensuring the standard sustainability
and continual improvement. The result shows that the
integration model helps an organization to manage the
environmental issues though lean principles. Besides that, it
also ensures sustainability of the standard through value added
activities which benefits an organization. The entire focus
group participants agreed with all critical success factors.
During this session, participants shared their views on each
factor and justify their view by giving supportive statements.
The participants agreed that management commitment,
communication, training, teamwork, quality commitment,
employee welfare and employee involvement are the most
pertinent issues which are critical for the successful
integration of lean principles and 1SO 14001.

P1

P3 5] B3

CE1 CE2

CE3 CE4 CES CEf CE7 CE8 CEY

SR1x CEN|SR1x CEX| SR1 x CE3| SRI x CE4| SRI x CES| 8R1x CE6| SR1x CET| SR x CES| SR1 x CE9

SRI % CEI|5R2x CE2| SR2 x CE3| 5R1 x CE4| SR x CES| SR x CE6] SRI % CE7) SR2 x CE5[SBI x CI¥

SR3 x CE1| SR3x CE2| SRS x CE3| SR x CE4| 3R x CES| SR3 x CE6] SR3 x CE7) SR3 x CEB[ SRS x CE9

SB4 x CEI| SR4 x CEX| 8B4 x CE3 | SR4 x CE4| SR4 x CES | $R4 x CES| SE4x CET) SRd x CES | SRA x CE9

SRS x CEI[ SRS x CEX| SRS x CE3 | SRS x CE4| SRS x CES | SES5x CEG| SRS x CET| SBS x CES| SRS x CE9

ISO 14001 requirement {Bx, x=7-7&)
IS0 14001 Sub requirement {SBx, x=7-42)
Lean principles Fx, x=J7-3)

Lean principles core element {CEx, x=J1-%)

Fig. 2 Integration using cross- tabulation methods

A.LEMIS

Integration of Lean principles and I1SO 14001 standards
involve by linking the nine core elements of lean with the
implementation of the 1SO 14001 standard and named it as
LEMIS model as shown as Fig. 3. For instance, a clear
definition of the organization’s environmental policy will help
to improve the firm’s environmental performance. Fast-
tracking by implementation of such as policy will make the
organization beat its competitors by winning customers who

are more environmentally sensitive. This aspect relates to
time-based competition under Lean principles [32]. Moreover,
the establishment of a clear environmental policy and
educating employees at the same time leads to consistent
performance of the organization on the environment front.
This aspect relates to the core elements of standard work, high
value adding, learning, and reliable flow in Lean philosophy
[33]. Thus, integration of Lean with an 1ISO 14001 standard
essentially entails applying the core elements of the
philosophy in the implementation of the standard.
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TABLEII TABLE V
SUB REQUIREMENT 1 INTEGRATED WITH 1ST LEAN PRINCIPLES CORE SUB REQUIREMENT 1 INTEGRATED WITH 4TH LEAN PRINCIPLES CORE
ELEMENTS ELEMENTS
1SO 14001 CLAUSE Lean 1% principle “Value” 1SO 14001 CLAUSE Lean 4" principle “Pull”
4.1 General Enhgnced product/ Time based 4.1 ngeral JIT production and Flexible resources (CE
Requirements service package value competition (CE 2) Reqwre_ments dell\{ery_ (CE6) 7
(CED *Establish, document,  -Delivering proper and -Involvement from all
*Establish, -To stay competitive in  -Shorten implementation implement and adequate information  levels of employees
document, the market time with proper continually improve at right time and at provides flexibilities for
implement and -Able to deliver the implementation planning EMS and how to fulfil  right place to ease the  the organization to drive
continually customer needs the requirements EMS implementation  the system
improve EMS and -To show social (SR1) process
how to fulfil the responsibilities towards *Define and document  -Area of scope should  -Involvement from all

requirements the environment the Scope of EMS be focused and levels of employees
(SR1) (SR2) achievable provides flexibilities for
*Define and -Implementation of EMS -Organization will be the organization to drive
document the will be more effective more focused and easy to the system
Scope of EMS since the area, activities manage all the aspect
(SR2) or processes involved that significant for the TABLE VI
were defined environment within short SUB REQUIREMENT 1 INTEGRATED WITH 5TH LEAN PRINCIPLES CORE
period of time ELEMENTS
ISO 14001 CLAUSE  Lean 5" principle “Seek for perfection”
TABLEII 4.1 General Learning (CE 8) Common focus (CE 9)
SUB REQUIREMENT 1 INTEGRATED WITH 2ND LEAN PRINCIPLES CORE Requirement
ELEMENT *Establish, document, - Benchmarking on -Creating means for all
1SO 14001 CLAUSE Lean _Z"d principle “Value stream implement and successful EMS workers participation in
mapping” continually improve  practitioners gives an processes improvement,
4.1 General Requirements High value adding in the extended EMS and how to learning opportunity including sub-contractors
enterprise (CE 3) fulfil the for the involve parties  and other interest parties

- Eliminate non value added
procedures and activities towards
effective implementation

*Establish, document, implement
and continually improve EMS and
how to fulfil the requirements

requirements - Provide adequate

(SR1) training for the
employees to drive the
whole system

*Define and document - Ensure adequate

the Scope of EMS trainings are available

(SR2) for the employees to
drive the whole system

- Creating means for all
workers participation in
process improvement,
including sub-contractors
and other interest parties

(SR1)
*Define and document the Scope of  -Mapping and eliminating unrelated
EMS processes, activities and procedures
(SR2) to ensure that management can be
more focused and ease to manage all
the aspect that significant for the
environment.
TABLE IV
SUB REQUIREMENT 1 INTEGRATED WITH 3RD LEAN PRINCIPLES CORE
ELEMENTS

1SO 14001 CLAUSE Lean 3" principle “Flow”

4.1 General
Requirement

Dense, regular, accurate  Standard work (CE
and reliable flow (CE4) 5)

*Establish, document,
implement and
continually improve

-Adopting good -Standardization of
coordination and procedures among
planning activities among  the involving parties
EMS and how to fulfil  those involved in the -Use database to
the requirements system to enhance the manage data and

(SR1) implementation of the exchange

system information's

*Define and document  -Clearly define the scope  -Scope should be
the Scope of EMS which directly links the simple and easy to

(SR2) management system with  understand by all

the activities, products interest parties.

and services

The inputs of the LEMIS model are organizational goals for
an effective EMS and enhanced environmental performance.
These goals are important in helping the organization to
enhance its reputation in the marketplace for being
environmentally sensitive [33]. These goals are facilitated by
Lean principles which help to remove wasteful processes in
the EMS by encouraging perfection in every aspect of the
system. The outputs of the integration model are an effective
EMS model with better environmental outcomes by an
organization.

Before developing the inputs of the LEMIS model, the
organization has to come up with an environmental policy.
This policy is then converted into an action plan with clear and
measurable goals which become the inputs of the model [29].
The goals are aimed in reducing the environmental impact of
all the organizational processes. As a result of the integration
of Lean principles with the 1SO 14001 standard, the output of
the LEMIS model includes a more effective and efficient EMS
which can produce better performance of the organization on
the environmental front [34].

Effectiveness of the EMS is enhanced clearly by defining
the goals and establishment of measurable environmental
outcomes. These factors in turn lead to better environmental
performance of the organization. The deliverables of the
LEMIS model are a more effective EMS which is well
understood by all employees in the organization and higher
environmental performance by the organization since all of the
firm’s operations will have a common focus on reducing the
impact of its operations on the environment [35].
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TABLE VII
EXPERT REVIEW ON LEMIS FRAMEWORK DEVELOPMENT
Questions

1. Lean is a set of principles and techniques that drive organizations
to continually add value to the product they deliver by enhancing
process steps that are necessary, relevant and valuable while
eliminating those that fail to add value

2. Lean organizing and optimizing production in the perspective of a
whole-system that focuses on providing services and products
according to real demand of customer

3. The strong competitiveness drivers have made lean widely adopted
by business in different industries

4. Lean leads in achieving competitive advantage, improving
financial position, improving services, increasing quality and process
standardization

5. Lean Thinking is a complex combination of philosophy, system
and techniques, and a misunderstanding of this combination, for
example focusing on isolated techniques (or tools), is one of the most
common reason for poor partial implementations with few results

6. 1SO 14001 Standards has been designed to be flexible enough to be
applied to any size of organization in both the private and public
sectors

7. 1SO14001 provides assurance to the management, that it is in
control of the organization’s activities and processes which have
environmental impacts, increased market opportunities and
compliance with environmental legislation and regulations

8. 15014001 improves efficiency and productivity by identify ways
to minimize waste and dispose it more effectively

1. The ISO 14001:2004 clauses were reemphasize from 18 main
clauses to 42 sub clauses to give a better understanding on the clauses
and ensures that all the clauses are well considered for the standards
sustainability

2. WH questions method were used to identify the essential of each
sub clauses of 1SO14001:2004 standards

3. Lean principles deployed to a detailed conceptual level, named
core elements, is argued to be a better basis for potential applications
in different environments

4. LEMIS framework constructed by crossing Lean core elements and
1SO14001 Standards sub clauses to provide a system view to help the
EMS practitioners to design their system and select, adapt or create
techniques coherent with lean philosophy

1. Integrating Lean with the 1SO 14001 standard within firms can
help in overcoming operational challenges and improving business
efficiency

2. Integrating Lean with the 1SO 14001 standard helps to specify an
organization’s performance measures by ensuring the standard
sustainability and continual improvement

3. Integrating Lean with the 1SO 14001 standard ensures optimization
of resources by considering the cost and environment aspects

4. Integrating Lean with the SO 14001 standard ensures the standard
more sustainable and it will be customer-oriented which is consistent
with the objectives of many organizations

5. LEMIS ensures that the environmental impact of all processes
leading to the delivery of products to customers are identified and
dealt effectively

6. LEMIS induce the commitment from the top management which
leads to an effective implementation of EMS.

7. LEMIS promotes better communication among the employees of
an organization to ensure the effectiveness of the EMS

8. LEMIS promotes people development through effective trainings
and education

9. LEMIS stimulates better teamwork among the involve parties in
the system

10.LEMIS ensures that the employee’s welfare is well considered and
promotes a positive working environment among the employee’s
11.LEMIS promotes to non-compromise quality commitments among
the employees

Fundamental

Methodology

Integration

Critical Success Factors

An EMS that is based on the guidelines of the ISO 14001
standard only may not be effective as the standard. It does not

specify environmental outcomes which can be used to
measure the organization’s performance. Integrating the
standard with Lean principles, however, leads to the creation
of these measurement standards for evaluating the
organization, making its environmental efforts more realistic,
focused, and attainable [36]. The LEMIS model also
eliminates any wasteful processes in the organization’s
implementation of the standard thus leading to higher
environmental performance.

V.CONCLUSION

Earlier it was thought that Lean and 1SO 14001 have
different objectives and hence cannot be integrated. The
integration of Lean and EMS can present increased challenges
to the organizations in the form of implementation strategies,
identification of the true potentials of the systems and the
creation of awareness among the workforce on the changing
practices and procedures at workplace. This is where the idea
of integrating lean and ISO 14001 comes into the picture. By
focusing to the problem statement, the main objective of this
study is to develop a new model to ensure effective and
efficient EMS and better performance of the organization on
the environmental. Extensive studies on literature reviews and
information from questionnaire survey leads to this framework
development. The integration was done by integrating the core
elements of lean principles with the 1SO 14001 requirements.
The framework was validated by industrial experts and it was
well received by them.

Organizations over the past few decades have focused on
applying the principles of Lean and EMS for a sustainable
development and optimizing their production resources. The
primary objectives behind the application of such standards
are both cost savings and environmental considerations. The
business models developed along the lines of these principles
are guided by the need for continual improvement in
production processes. Considering the challenges posed by the
rapid changes within the business environment this study
contributes to the development of a new framework known as
Lean Environmental Management Integration system
(LEMIS) that helps the firms in complying with the needs of
sustainable growth and development objectives.

There are several recommendations for the continuation of
this study. The recommendations are the model can be applied
in the 1SO 14001 certified companies in Malaysia where the
success of lean principles and EMS integration can be
measure, identifying a proper set of indicators to adequately
assess and monitor the environmental performances,
establishment of metrics and indicators that can be used to
accurately track the environmental performance over time, and
further elaboration of performance frameworks, where it
would be important not only to investigate ways of using
indicators as external benchmarks, but also to explore the
ways indicators can support the internal motivational
processes of the company.
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