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Abstract: In the new era of the 21st century, the environmental management focus has shifted from an
organizational-oriented focus to a product-oriented focus; choosing a more environmentally-friendly product
at the purchase point can mitigate environmental impact. The focus of the paper is on reviewing our developed
model diagram of non-mutually exclusive of Product Environmental Assessment Tool (P.E.A.T). Life Cycle
Assessment (LCA), Ecolabelling and Carbon Footprint (CF). Those are identified as the product oriented focus
tools in P.E.A.T with each of its own and overlapping roles and responsibilities are clearly defined in this paper.
In addition, the current status of the P.E.A.T implementation, based on Malaysian perspectives was also
discussed here.
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INTRODUCTION Currently, the environmental management focus has

Environmental issues have been a concern for many product-oriented focus. Through environmental
years. Yet, somehow these are problems that we have not communication, the organizational-oriented focus is
been able to resolve, despite research, media attention, regarding cost whereas product-oriented focus is
increased public awareness about environmental concerning about revenue [3].
problems, campaigns by environmental pressure groups In this paper, we will discuss on how the
and international agreements [1]. Recently, global environmental assessment tools such as LCA, CF and
warming issues have become an urgent and serious global Ecolabelling play an important role in the product-oriented
problem. Many governments and environmental focus. The Non-mutually exclusive tools of the product
assessment practitioners are currently showing great environmental assessment tool (hereafter called P.E.A.T.)
concern regarding the potential environmental will also be illustrated in a diagram for better visualization
consequences of decisions made at policy, planning and of its relationship among them.
programmatic levels. Therefore, with the increase in
awareness of environmental issues, the level of Environmental Assessment Tools: Climate change and
environmental disclosure and stakeholder demands for other environmental threats have come focus during the
environmental information is increasing [2]. past few years. In order to meet these challenges,

In order to determine the impact of products or environmental considerations have to be integrated into
services to the environment, it is necessary to perform an a number of different types of decisions made both by
environmental  assessment.   To   conduct   an   effective business, individuals, public administrations and
environmental assessment, it is important for the users to policymakers [4]. Information on environmental aspects of
understand the types and characteristics of the evaluation different systems is thus needed and many tools and
tools. Besides, the validity and reliability of these indicators for assessing and benchmarking environmental
assessment tools are considered as the backbone of its impacts of different systems have been developed [5] &
credibility. [6].   Examples   include   Life   Cycle   Assessment  (LCA),

shifted from an organizational-oriented focus to a
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Fig. 1: ISO 14000 Series Development

Strategic   Environmental     Assessment   (SEA), attempt to establish an international voluntary standard
Environmental Impact assessment (EIA), Environmental for environmental management. New legislation, consumer
Risk Assessment (ERA), Cost-Benefit Analysis (CBA), pressures and the growing demand for ethical
Material Flow Analysis (MFA), Ecological Footprint, investments require improvement in a company’s
Carbon Foot Print (CPF) and Ecolabelling. In this review, environmental performance. Environmental Management
the emphasis is on LCA, CPF and Ecolabelling, but we will System facilitates the meeting of those demands. It is also
also address the influences of the environmental an opportunity to reduce wastes, lower costs, increase
assessment tools on the International standardizations. efficiency and enhance the corporate image and

The impetus toward international standards reputation. As a result, the Environmental Management
certification is deeply rooted in economic rewards and an System is known as the part of the overall management
expansion into the global economy. The ISO’s that includes organizational structure, planning activities,
environmental mission is to promote the manufacturing of practices, procedures, processes and resources for
products in a manner that is efficient, safe and clean [7]. developing, implementing, achieving, reviewing and
The ISO hopes to achieve this goal through the maintaining an organization’s environmental policy [10].
dedication and participation of more countries. The ISO On the contrary, the Product Development Tool is a
14000 standards were first written in 1996 and have systematic process designed to identify, analyze and
subsequently been amended and updated. Their purpose evaluate the environmental effects of a product or an
of the standard is to assist companies and organizations activity. The aim of the process is to identify any
to minimize their negative effects on the environment and foreseeable adverse impacts throughout the life cycle of
comply with any laws, regulations or environmental a product. Environmental Assessment allows effective
requirements that have been imposed  on  them.  It  can integration of environmental considerations and public
also help to establish an organized approach to reducing concerns into decision making. For instance, there are a
any environmental impact that the company can control few examples of Product Development Tools and
[8]. Businesses that comply  with  these  standards  are concepts namely; life cycle assessment, Strengths
eligible for certifications. This certification is awarded by Weaknesses Opportunities and Threats (SWOT) analysis,
third-party organizations instead of the ISO [9]. Six sigma principles etc.

Generally, the IS0 14000 family of standards fall into The Environmental Assessment Tool has become
two broad categories: Organization Evaluation Tool and very important nowadays as the public are aware of the
Product Development Tool (Figure 1). Ultimately, both myriad of  environmental  issues  such  as  global
categories could be used to determine the appropriate warming, acidification, eutrophication, smog formation
environmental assessment tools. etc. There are many advantages of using the

An Organization Evaluation Tool is a systematic Environmental Assessment Tool. One of the advantages
methodology for managing the environmental aspects of is that, it can be used to evaluate the significant level of
an organization’s operations. ISO 14000 series is an impact of a process or  product  on  the  environment.
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From a business  perspective,  an  environmentally National Life Cycle Inventory Database under National
friendly product with good statistical results from the LCA Project in Ninth Malaysia Plan. The Database will be
Environmental Assessment Tool can be used to publicize used to conduct LCA studies, support the National
the company. Besides, the end user will have the Ecolabelling Programme and fulfil the requirements of
opportunity to do an environmental comparison for the foreign legislation that demand evidence on the control
same function of the product before they purchase it. measures taken to reduce environmental impact of

Life Cycle Assessment (LCA): LCA has been receiving Besides this, the United Nations Environment Programme
a lot of attention from individuals in the environmental (UNEP) and the Society of Environmental Toxicology and
field since 1990 [11]. LCA is a tool that is used to assess Chemistry (SETAC) are collaborating with the Life Cycle
the environmental impact and resources used throughout Initiative to address the need for global guidance on LCI
a product’s life cycle, i.e., from raw material acquisition, data collection and data processing into databases for
via production and use phases, to waste management. wide spread use [16].
Each stage of the life cycle of any product or event is A few LCA studies have been published by a number
linked to other secondary stages, each of which may of universities in the country which are mainly related to
further be linked to other stages and so on. Covering the biodiesel and palm oil production and  treatment  [17-21].
entire associated step, the boundary may go on In addition, there is a published study on the formulation
expanding to become too complex to be analyzed. of the Life Cycle Impact Assessment framework for
Selection of cradle and grave should therefore be done Malaysia using Eco-indicator [22]. Besides, the simplified
appropriately depending on the objective of the LCA case study in packaging industry which was
assessment as well as on the availability of data [12]. conducted by Ang [14], has initiated the local LCA

There are four important elements in LCA, namely practitioners to come up with a general LCA baseline
Goal and Scope Definition, Life Cycle Inventory (LCI), Life study on packaging industry. LCA, although an
Cycle Impact Assessment (LCIA) and Interpretation [13]. internationally accepted tool  for  product  improvement
Before starting any LCA study, it is critical to clearly in  relation to protecting the environment, has seldom
articulate its purpose. Therefore, goal and scope been used by any  of  the  manufacturing,  service or
definition has always been a part of LCA study because agro-industry sectors in the country.
the process setting boundaries and defining the specific
life-cycle systems being studied is an essential first step Carbon Footprint: Since the commitment of the Malaysian
for any LCA study. LCI stage quantifies the resource use, Government was made through the Prime Minister at the
energy use and environmental releases associated with 15  Conference of Parties (COP 15) in Copenhagen, to
the system being evaluated and it is a gathering, reduce up to 40% in terms of CO  emission intensity of
compilation and presentation of data on input and output GDP by 2020, based on 2005 levels [23], terms such as
from the system. Next, LCIA is an interpretation of the GHG and CPF have catapulted to prominence in the mass
inventory by preparing a realistic presentation of potential media, government policies and guidelines and research
impact caused by the environmental intervention of the focus [3].
investigated system. Finally, Interpretation is where the ‘Carbon footprint’ has become a widely used term
information provided by the inventory analysis and the and concept in public debates on responsibility and
impact assessment is interpreted in relation to the goal of abatement action against the threat of global climate
the study [14]. change. It has been used widely over the last few years

In general, LCA study requires extensive time and and is now a buzzword widely used across the media, the
high cost in data collection. Therefore, most LCAs are government and in the business world. The phenomenal
developed using a  combination  of  data  sources, growth of carbon footprint claims on goods (materials,
namely; a primary source  and  a  secondary  source. products or services) is its linkage to climate change
Thus, the development of an LCI database will help to mitigation.
speed up the data collection duration during the LCA In general, carbon footprint is commonly used to
study. In Malaysia, we launched our first National LCI describe the amount of greenhouse gas (GHG) emissions
database on 15 Dec 2010 [15]. Standards and Industrial caused by a particular activity or entity. Besides, there are
Research Institute of Malaysia (SIRIM) was given a other terms used, associated or sometimes as a synonym
mandate by the Malaysian Government to develop the of  carbon  footprint  in  the  available  literature  such  as

products and services throughout their  life  cycle.

th
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embodied carbon, carbon content, embedded carbon, would move in a strong and rapid pace, as companies
carbon flows, virtual carbon, GHG footprint and climate became more concerned with high emissions of
footprint [24-27]. In spite of prevailing differences among greenhouse gases (GHG), such as carbon dioxide, from
the calculations, the CO equivalent (CO –e) mass based their business activities. Therefore, carbon trading2 2

on the Intergovernmental Panel on Climate Change (IPCC) business in Malaysia is expected to be worth between
100-year Global Warming Potential (GWP) factor has been RM3.2 billion and RM6.4 billion in the next five years,
accepted as reporting unit  of  carbon  footprint  [28-30]. underpinned by companies’ increased participation in
In addition, there are also developments for numerous environmentally sustainable projects [37].
international, national and sectoral initiatives underway to Internationally, the application of carbon footprint is
deal with carbon footprint worldwide. Carbon footprint is for quantification purposes whereas carbon footprint label
intended to be a tool to guide the relevant emission cuts is for communication purposes. The Carbon Trust has
and verifications. Its standardization at the international worked with UK manufacturers on foods, shirts and
level is therefore necessary [12]. detergents, introducing a CO  label in March 2007.

Malaysia also adopts the ISO 14060 Series in Unfortunately, there is currently no standard for carbon
managing greenhouse gases standardization. Up to date, footprint labelling yet, but as mentioned earlier the
there is a working draft for carbon footprint of products International Standards Organization (ISO) is working on
standardization which is also recognised as ISO/WD a set of standards that is currently going through a
14067-1 & ISO/WD 14067-2. An individual's, nation’s, or committee and should be published by 2011 [38].
organization's carbon footprint can be measured by
undertaking a GHG emissions assessment. In review of Ecolabelling: Eco-labels are affixed to products that pass
conducting  LCA and  manage  environmental  aspects  in eco-friendly criteria laid down by governments,
quantification and reporting of greenhouse gas emission associations or standard certification bodies. The criteria
reductions or removal enhancements, SIRIM has adopted utilize extensive research based on the  product’s  life
ISO14064-1 & ISO14064-2, for specification with guidance cycle impact on the environment. Products awarded an
at organization level and project level respectively. eco-label have been assessed and verified by an

Currently, many researches have been conducted by independent third body and are guaranteed to meet
various academic divisions not only in Malaysia but certain   environmental     performance    requirements.
worldwide on carbon footprint matters. For example, Eco-labels are usually funded and backed by the national
engineering experts are reviewing the various energy government, but administered by an independent body.
efficiency efforts and carbon trading potential in Malaysia Compliance with eco-label  requirements  is  voluntary.
[31]. Academicians are studying on carbon dioxide The first of such programs was Germany's Blue Angel
emissions in their masters’ degree dissertations [32, 33]. programme, which began in 1978. A number of

Prompt actions have been taken by awareness programmes have been developed in  other  countries:
groups, in order to reduce GHG gases level. For example; The Swan (Nordic Eco labeling), Environmental Choice
Star Publications (M) Bhd, one of Malaysia’s leading (Canada  1988),   Eco   Mark (Japan  1989),  Green  Seal
media companies, is now seeking to reduce its carbon (US 1990), Eco-Mark (India 1991) and Eco-label (EU 1993)
footprint through a few simple measures. Their target is to [39].
reduce water and electricity usage by 10% by Earth Day The Product Certification Programme, Malaysia’s
(April 22) next year [34]. While, architects are focusing on national labelling programme, was launched in 1996 by the
carbon footprint considerations in all building material SIRIM. It is a single-attribute, seal-of-approval product
selections in order to obtain the Green Mark Platinum certification programme. As of March 1997, SIRIM’s
award [35]. In 2008, Malaysia Airlines (MAS) launched a certification activities were delegated to a fully owned
voluntary carbon offset programme, ‘Towards a Greener subsidiary SIRIM Quality Assurance Services (SIRIM
Future’, that allows customers of the airline and its QAS). This Ecolabelling scheme would verify products
subsidiaries Firefly and MASwings to pledge a according to environmental criteria such as
contribution towards reducing the  effects  of  CO2  [36]. Environmentally Degradable, Non-toxic Plastic Packaging
In addition, Standard Chartered Bank Malaysia Bhd Material, Hazardous Metal-Free Electrical and Electronic
managing director and global markets head Sandeep Bahl Equipment, Biodegradable Cleaning Agents and Recycled
said he was optimistic that the local carbon trading market Paper.

2
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Fig. 2: SIRIM Eco-labelling Mark Label is only used for refrigerators, the Energy

Figure 2 shows the SIRIM Eco-labelling mark. In encompass other energy efficient household appliances
general, there are three types of eco-labelling certification in future. These encouraging developments are evidence
schemes, as shown below; that the Malaysian business sector is not far behind in

Type I - Third party certification the consumers for environmentally friendly products.
Type II - Self-declared environmental claims Searching through literature, it is found that very few
Type III- Environmental declaration studies were done on the response of local consumers

However, ecolabelling is not widespread in & [43].
developing countries [40]. Up to date; SIRIM has only
certificated Eco-label type I. There are a total of 24 eco Relationship between LCA, CF & Ecolabelling: LCA in
labels which have been certified to Malaysian industrial general is a tool to assess the potential environmental
products since it was first launched in 2004 and the impact and resources used throughout a product’s
product range include plastic packaging, coating lifecycle, i.e., from raw material acquisition, via production
materials, cleaning agents and organic  degreasers  [41]. and use phases, to waste management [44]. The goal and
In addition,  Malaysia  has  successfully  joined  the scope of boundary for LCA study is broad and it is
Global Ecolabelling Network (GEN) in 2010. The GEN is a always well-defined through the concept of cradle to
non-profit association of third-party, environmental grave, cradle to gate, gate to gate and etc. However, due
performance labelling organizations, founded in 1994 to to its detailed assessment and too comprehensive data
improve, promote and develop the "ecolabelling" of requirements especially the cradle to grave ideology has
products and services [42]. Thus, Malaysia will have made this tool less  popular  among  the  public  users.
better opportunities to compete our Eco-label products One of the main reasons is because detailed Life Cycle
with that of other nations. Impact Assessment has too many considerations about

Another relatively more active Ecolabelling scheme environmental impact, namely green house gases,
is for agricultural products; one promoted by the acidification, human toxicity and etc. Ecolabelling and CF,
Agricultural Department and Federal Agriculture which are two main subsets of LCA, are based on cradle
Marketing Authority (FAMA),  known  through  its to gate LCA concept, which have been becoming popular
SALM and Malaysia’s Best logo, respectively. SALM and acceptable among industries and the public of late.
(Skim Amalan Ladang Baik Malaysia) is a national Thus, it is necessary to have  further  discussion in
programme implemented by the Department of Agriculture Figure 3. about the relationship between LCA, CF,
to recognize and certify farms which adopt good Ecolabelling and CF Label.
agricultural practices (GAP), operate in an The first subset of LCA is CPF. The CPF is a
environmentally friendly way and yield products that are simplified tool of LCA which is mainly focused on one
of quality, safe and suitable for human consumption. Only impact category which is global warming potential
agricultural produces from these certified farms can apply whereas the detail LCA covers more than one impact
for the Malaysia Best eco-label. category; namely, eutrophication, smog formation,

There is also an eco-label that relates to efficient use acidifications etc. Historically, the Carbon Footprint
of energy endorsed by the Malaysian Energy Programme was introduced for the first time in the UK in
Commission. The commission was set up in 2001 to March 2007 with support from Carbon Trust – a private
regulate and promote energy efficiency in line with company set up and funded by the UK government [45].

national policies with the cooperation of interested
stakeholders. The energy commission has established an
energy labelling scheme for household appliances to
assist Malaysian consumers. With the Energy Rating
Label, consumers will see the appliance’s energy
performance at a glance and will be able to compare
products. Even though at the moment, the Energy Rating

Commission will expand its promotional efforts to

responding to challenges arising from demand made from

towards the use of eco-labels in purchase decisions [39]
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Fig. 3: Diagram of non-mutually exclusive P.E.A.T among the Carbon Reduction Label, shows the CF embodied in
LCA, Ecolabelling, Carbon Footprint, and Carbon a product and was first introduced in the UK in 2006 by
Footprint Label. the Carbon Trust [49]. For instance, the CF label is a

It has got good responses from the public and industries. organizations. A set of standard for CF label hopefully will
However, the concept of carbon foot printing has been in be published by ISO [38] to further enhance the use of CF
use for several decades but known differently as life cycle label worldwide.
impact category indicator global warming potential [46].
Nevertheless, if one wants to work out an instrument, it Current outlook of P.E.A.T: The commitment of the
must be compatible with LCA standards or meet these government of Malaysia towards sustainable environment
completely. It is not acceptable if a new carbon foot print and resource management has actually intensified in
method for one and the same product comes to a different recent years. Legislative and institutional mechanisms
result for the GHG indicator from the LCA method [47]. have been strengthened with emphasis on cleaner
Therefore, results of CF and LCA of GHG for a specific technologies   and    pollution    abatement   strategies.
product are always interchangeable. The industries on the other hand, have been implementing

The  second   subset    of    LCA    is   Ecolabelling. various environmental protection processes to ensure
An eco-label is classified as Type I (such as the EU compliance to regulatory requirement and those who are
Flower, the Nordic Swan and SIRIM Eco-label) are dependent on the export market, have incorporated
required to be life cycle-based. This means that they must certified EMS into their business activities. It would seem
fulfil a number of requirements related to their impact that Malaysia’s current export market has yet to make
within the life cycle impact categories. These requirements demands on the local industries to provide data such as
are  defined according to a number of product groups life cycle inventory data of their products. Hence the
each encompassing products  of  similar  functionalities. industries have been slow to respond or are not even
In addition, Eco-labels classified as Type III requires huge aware of the applications of environmental management
and details LCA report. For instance, a sound Eco-label tools such as LCA. The development and realisation of
programme would look at the entire life cycle of the other environmental management standards such as
product including production, distribution, use and environmental labelling systems can propel the expansion
disposal. They are indicators of the environmental of LCA activities in the country.
performance of a product, developed to try to prevent Even though there is a general consensus on the
consumers from being confused over claims of importance of environmental management implementation,
environmental friendliness [48]. Products awarded an not many studies have been conducted to review the
eco-label, have to be assessed and verified by an issues related to the P.E.A.T., especially in developing
independent third body and guaranteed to meet certain countries like Malaysia. Based on extensive literature
environmental performance requirements. review, this review believes that previous studies resulted

The awarded eco-label in the Ecolabelling scheme is in the contents of this paper is limited, especially in
different compared to the CF Label. The main differences reviewing the model diagram of non-mutually exclusive of
are the set of requirements criteria between Ecolabel and Product Environmental Assessment Tools.

CF Label. Ecolabel is based on meeting a set of strict
environmental and performance criteria, which take into
account the full life-cycle of the product whereas CF label
is the label awarded in stating the total amount of carbon
dioxide emission or reduction from the total carbon
equivalents calculated from global warming potential
impact categories only.

The intersection between Ecolabelling and CPF
present as carbon foot print label where it only reveals the
figure of the CF emission or carbon reduction throughout
its entire life cycle based on global warming potential
equivalent. Internationally, the world's first carbon label,

different logo used in different countries or different
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Malaysia, being one of the Asian countries that are are needed to ensure that more comprehensive
rapidly developing, may increasingly face the tension environmental reporting can be done to reveal better
between the economic incentives and the claim for ethical environmental solutions. Ultimately, this effort is aimed at
consciousness with regard to accounting for the ensuring that the developing countries can continue with
environment. Thus, there is an increase  in  the  need  to their economic development while demonstrating that
understand the local environmental position and its their commitment is being done in a sustainable manner.
economic dependency in interpreting Malaysian
motivational factors for environmental accounting and Complying to Standardizations: Malaysia does not
reporting (Sumiani, 2007). impose any regulations to make it compulsory for all

Motivating Factors Towards Green Environmental evaluation (e.g. ISO14001 EMS) or product development
Implementation: The popularity of getting the ISO14001 evaluation (e.g. LCA, CF and Ecolabelling). Therefore, the
EMS among Malaysian industries has started since the prompt action which has been taken by the industries in
market trend nowadays is focusing on green and fulfilling the environmental management standards are
environmental friendly perspectives. Apparently, not mainly emphasized by the customer requirements
much research has been carried out in identifying the especially in complying to the advanced countries
major motivating factor for Product Environmental regulations, for example Restriction of Hazardous
Assessment Tool within  Malaysia  at  this  moment. Substances Directive (RoHS), Waste Electric and
There is no doubt, that a few research studies have been Electronic Equipment Directive (WEEE) and etc.
carried out by local institutions and universities regarding In addition, it can also be argued that Malaysian
the issues and facts related to environmental management industries nowadays are cognizant of its environmental
standards. For example, the results of a study [14], which impacts and aware of the importance to operate in an
was conducted at Malaysian Packaging Industries in environmental responsible manner in facing the future
2005, Ang indicated that concern of the top management demand for being green and environmentally friendly.
for the environment is the main motivating factor of the Therefore, future studies related to product environmental
ISO 14001 standards implementation. Besides, meeting assessment tools (e.g. LCA, CF, Ecolabelling) especially
clients’ needs, enhancement of corporate image and in the developed countries like Malaysia, would play a
credibility, improving competitive edge, overcoming significant role in identifying the core of the
trade barriers and conforming to head office environmental burden and help in problem- solving
environmental practices are respectively ranked from statements more effectively.
important to less important factors in the ISO 14001
standards implementation. On the other hand, potential CONCLUSION
cost savings, improvement of employee welfare in the
area of environmental health and adopting ISO 14000 In conclusion, when all the statements are taken
standards as part of Malaysia’s environmental together, they allow us to determine that, with the
regulations are the less important motivating factors for introduction of the CF as the single indicator, the path to
standards implementation. In addition, the same results sustainable production and consumption may go astray.
were also shown in the study carried out by Goh [50] in In the end, the purpose of a CF or a CF label can only be
Malaysian SMEs that the decision of the top management to enhance our knowledge and understanding of GHG
is the most influenced motivating factor towards the emissions arising from each life cycle stage of a product
ISO14001 EMS certification. system. A simple figure or label does  not  achieve  this.

In addition, the study conducted by Sumiani [2] In addition, the LCA tool, which is already available,
concludes that ISO certification has some level of facilitates the environment optimization of product
influence towards voluntary environmental reporting systems as a whole. In fact, this is important for the
behaviour amongst the sampled Malaysian companies, Malaysian setting because not only is the environment an
specifically on ‘pollution abatement’ and on ‘other issue of concern, but also how it can be integrated into
environmentally related information’ categories of how we are governed, monitored and regulated. It is
environmental information. Consequently, further studies hoped that P.E.A.T practices will play an important role in
related to more detailed environmental assessment tools environmental management.

business firms to implement either organizational
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