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distribution and use; reuse and recycling potential and product disposal and associated wastes.  The impact can be assessed

using LCA, risk assessment or other appropriate methods, provided that the method is appropriate to the product or service and the data is available for conducting the assessment.

Product standards use the following three strategies to protect the environment:

(i)
Resource conservation:  This focuses on preventing depletion of resources. Renewable resources can be replenished, if managed carefully. Non-renewable resources present different challenges. Recycling and waste minimisation are the two means that can be used to preserve these resources and to extend them as much as possible. 

(ii)
Pollution prevention:  This  utilises strategies such as source reduction and material substitution to reduce emissions into the environment. Pollution prevention can result in numerous financial benefits, including lower cleanup and disposal costs, reduced costs for pollution control equipment and its operation, insurance savings and many others. 

(iii)
Design for environmental impacts:  This is established by conducting failure mode and effect analysis (FMEA). 
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ISO 14001 is what is implemented in companies.  We will discus this in Subsections 7.3.1 to 7.3.3. 

7.2.4
EMS specification standards:  ISO 14001

This standard is the core of the ISO 14000 series.  ISO 14001 presents the elements of a EMS that organisations are required to conform with, if they seek third-party certification.  As mentioned previously, ISO 14001 is the only standard in the ISO 14000 series intended to be used for third-party certification.  All the other standards in the series are intended as guidance only.  In development of your EMS, ISO 14001 will be your most important document – you will refer to it frequently!

The standard consists of the EMS specification in 17 general requirements (referred to as clauses) and three annexes.

Clauses

Because the standard has been written to be applicable to all types of organisations and to accommodate diverse geographical, cultural and social conditions, the requirements or clauses, are generalised and are neither specific nor prescriptive.  That is to say, they are descriptive outlining the desired outcome of the system, but do not prescribe specific approaches that an organisation must implement to get there.

Annexes

Annex A provides additional information on the requirements of ISO 14001 and is intended to help avoid any misinterpretation of the actual specification. It is expected that in future revisions to ISO 14001, the information in Annex A may be either incorporated into the clauses or moved into ISO 14004.  Annex B identifies links and broad technical correspondences between ISO 14001 and ISO 9001 in a tabular form.  The objective of this annex is to demonstrate how a EMS could be combined with a quality management system.  Annex C simply presents a bibliography of documents from both the ISO 9000 and ISO 14000 series.

Note that these annexes are solely for information and not for third-party certification.  ISO 14001 is a management system standard. It is not a performance or product standard, although the framers developed it with the idea that the result of its implementation should give better industry environmental performance. The standard represents a shift towards holistic proactive management and total employee involvement. ISO 14001 urges employees to define their environmental roles from the bottom up and requires the support of senior management.  It is a comprehensive framework that contains core elements for managing an organisation's processes and activities to identify significant environmental aspects the organisation can control, and over which it can be expected to have an influence. Any organisation or facility or organisation of any size anywhere in the world can use the standard.

An EMS conforming to ISO 14001 contains the following elements: 

· An environmental policy supported by senior management.

· Identification of environmental aspects and significant impacts. 

· Identification of legal and other requirements. 

· Environmental goals, objectives and targets that support the policy. 

· An environmental management programme. 

· Definition of roles, responsibilities and authorities. 

· Training and awareness procedures. 

· Process for communication of the EMS to all interested parties. 

· Document and operational control procedures. 

· Procedures for emergency response. 

· Procedures for monitoring and measuring operations that can have a significant impact on the environment. 

· Procedures to correct non-conformance. 

· Record management procedures. 

· A programme for auditing and corrective action. 

· Procedures for management review. 

Note that while ISO 14001 is more likely to be used in manufacturing or processing industries, it can also be applied to services such as construction, architecture, health care and engineering. This standard essentially requires an organisation to state what it does in environmental management and do what it states. ISO 14001 is neither a product standard nor an environmental performance standard.  It does not require an organisation to establish or disclose performance or audit results and does not require certification.

Let us now discuss the guidelines for planning and implementation of ISO 14001.
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7.3
IMPLEMENTATION OF EMS CONFORMING

TO ISO 14001

The key to a successful ISO 14001 EMS is having documented procedures that are implemented and maintained in such a way that successful achievement of environmental goals is commensurate with the nature and scale of the activities.

There are three components to a EMS and these are:  

(i)
A written programme: The written programme requires an organisation to be committed to producing a quality product with the lowest possible environmental impact and sets forth the procedures to be followed to achieve this goal.  

(ii)
Education and training: The implementation will not be effective, unless all employees have access to and understand the EMS, and this is achieved through education and training. 

(iii)
Knowledge of relevant local and central environmental regulations:  The EMS must incorporate the applicable environmental legal requirements.

In addition, the EMS must include appropriate monitoring and review to ensure effective functioning of the EMS and to identify and implement corrective measures in a timely manner. 

The various steps involved in the establishment of a EMS are as follows:

(i)
Obtain management commitment: Senior management can demonstrate its commitment by playing an active, visible role in the EMS implementation process, providing funding and allocating resources, and promoting employee awareness and motivation. A EMS should be viewed as a tool to achieve continuous environmental improvement, rather than daily fire-fighting just to meet the mandatory requirements. 

(ii)
Review current environmental programmes: Once the management commitment is secured, the next step is to conduct and document a preliminary review of the organisation's current environmental programmes and management systems. The process includes reviewing existing environmental management policies, operating procedures and training programmes as well as the methods for identifying regulatory requirements. 

(iii)
Conduct gap analysis: Organisations need to evaluate as to what extent the existing procedures conform to the requirements of ISO 14001.  Such a gap analysis identifies the actions necessary to build a EMS. To do this, organisations would need to compare their existing procedures to the following main stages of ISO 14001:

· Environmental policy.

· Planning.

· Implementation and operation.

· Checking and corrective action.

· Management review.

· Continuous improvement.

(iv)
Identify environmental aspects: All parts of the planning phase contribute to identifying the significant environmental aspects of the operations. An environmental aspect refers to any element of an organisation’s activities, products and services that can interact with the environment. ISO 14001 also refers to impacts. Impacts are the actual or potential changes to the environment resulting from any of the environmental aspects. Thus, the relationship between aspects and impacts is one of cause and effect.  One of the best ways to identify the environmental aspects of the operation is by developing a process map or flowchart. This exercise involves mapping every step of the process and the inputs and outputs associated with each step. Developing a process map is best accomplished as a team effort, and therefore, representatives of a variety of departments and at diverse levels should be included to produce the most accurate description of the inputs and outputs.  Note that an organisation’s EMS is a team effort.

(v)
Identify significant aspects: An organisation can utilise the expertise of staff to determine the significant environmental aspects of its operations. This will help in focusing on those aspects over which the organisation has some control or influence. Determining which aspects are significant is based on the judgement of severity of the impact caused by the aspect and the frequency of its occurrence, and therefore, each aspect needs to be scrutinised. It requires many iterations, before the team arrives at a final list of significant environmental aspects. 

(vi)
Decide the environmental policy:  Having identified the significant environmental aspects and established the means and norms to improve environmental performance in the form of objectives and targets, organisations need to write their broad intentions concerning the environment.  This will form or evolve into an appropriate policy, meeting the requirements of the standards. This document must include the organisation’s commitments towards complying with legal requirements, pollution prevention and continuous improvement.  Note that policy framing may not be a one-time affair.  It is quite likely that organisations are required to revisit the objectives formulated and targets identified commensurating with the outcomes of the initial implementation process.  This iterative process helps in firming up the policy statements. 

(vii)
Identify environmental management programmes: An environmental management programme (EMP) may be considered a project or a plan of action to achieve objectives and targets.  At this stage, the methodology of realising the objectives, the steps involved, the persons responsible for implementing these steps, the time frame of implementation, the means required, etc., should be noted. 

(viii)
Identify training needs and personnel whose work affects the environment: It is essential to identify the training needs of the personnel by comparing the present competence (based on the educational qualifications, past work experience, etc.) with the required competence. Organisations are expected to have training needs, training plans, training modules and training records, and must check the effectiveness of the training imparted.  The training must make the personnel aware of the importance of conformance with environmental policy, environmental impacts of their work activity and the consequences of departing from the specified operating procedures.
(ix)
Establish communication system:  Proper communication channels are imperative to impress on the employees, as well as external interested parties, the reasons for adopting EMS. 

(x)
Create proper documentation: The EMS documentation describes the interaction among the core elements of the system and provides the key information necessary to understand the environmental management systems in place at the organisation.  This is of immense use to the new employees and third-party auditors. 

(xi)
Conduct EMS audits: Organisations are required to conduct EMS audits to verify the EMS implementation. But, EMS audits conducted merely to meet the requirements of the ISO standard will not be much use in the long term. For sustained benefits, organisations must invest in EMS audit programmes by giving employees proper training, providing appropriate time for audit, etc.  Importantly, senior management should demonstrate its commitment to audits and provide visible support to the auditors.  This will encourage the auditors to point out the weaknesses in the system without any hesitation.  As inept audits – as a result of doctored auditing – are not uncommon, the support of senior management is very critical in carrying out and documenting EMS audits. 

(xii)
Conduct management review: Management must periodically review the EMS to evaluate its suitability and effectiveness. 

(xiii)
Perform a final gap analysis:  Final gap analyses help organisations determine whether they are ready for a registration audit.  In other words, the results of the final gap analyses help organisations decide whether or not to apply for certification by outside auditors. 

Registration

Organisations are registered by outside auditors – also known as registrars – meeting the ISO 14001 standard. The registration can be for a specific site, several sites or the entire organisation.  The registration process involves the following steps: 

(i)
Establishing the scope of the registration. This can be done internally or with the help of outside auditors. 

(ii)
Applying for registration. This is a written application to the registration body. 

(iii)
Reviewing documents about the organisation's EMS and submitting them to the registration body. Outside auditors perform full assessment. 

(iv)
Getting the grant of registration by the certification body based on the auditor's findings. 

(v)
Receiving either approval (conditional or provisional) or disapproval. 

(vi)
Receiving a certificate as a proof of registration and getting listed in a certification register. 

(vii)
Maintaining the registration through ongoing activities including monitoring and measuring the EMS, investigating and handling non-conformances, implementing corrective and preventive actions, maintaining environmental records and establishing and maintaining the ISO 14000 audit programme.

The time required to implement ISO 14001 EMS depends on the current status.  That is to say, if an organisation's environmental programmes are effective and efficient and they are willing to commit resources, the EMS development will be fast.  If all the factors required for the EMS development are in place, it is possible to complete the entire process till certification in eight to ten months.  (Note that it may take the equivalent of one fourth of an employee's time for preliminary planning and exploring issues. The final four to five months will be required for checking and improving the established system. The longest and most time-consuming activity in the entire process will be training.) 

Before you read any further, you must note that:

· ISO does not assess or audit environmental management systems to confirm that they conform to ISO 14001.

· ISO does not issue ISO 14000 certificates.

· ISO does not carry out ISO 14000 certificates (these are issued by certification (registration) bodies independently of ISO).

· The ISO logo is a registered trademark and ISO does not authorise its use in connection with ISO 14000 certification (registration). 

· ISO 14001 is not a label signifying a green or environmentally friendly product. (No product label, advertisement or other promotional material should give the impression that a product is “ISO 14001-certified” or “ISO 14001-registered”. Advertisements, which imply a quality ranking, i.e., ISO 9001, ISO 9002 and ISO 9003, are misleading.)


7.4
BENEFITS OF IMPLEMENTING ISO 14001:

AN INDIAN SCENARIO

Confederation of Indian Industries (CII) is the nodal agency for ISO 14000 in India. By 2001, over 350 organisations in India have established EMS conforming to ISO 14001.  Figure 7.4 gives a sector-wise distribution of these organisations: 

Figure 7.4

Sector-Wise Distribution Of 14001 Certified Enterprises 


Based on the reports of CII, we will list below the benefits perceived by the organisations after implementing ISO 14001 environmental management system:

· Environmental benefits:  These include identification of new opportunities for environmental improvements and improvement in resource conservation and waste minimisation.  

· Cost containment and cost savings:  These include identification of new opportunities for cost savings and areas of improvement.

· Regulatory compliance:  This includes risk reduction and a lower rate of regulatory enforcement.

· Competitiveness:  This includes an increase in market share and a decrease in cost of production.

· International trade:  This includes an increase in export- related business opportunities.

· Greening the suppliers:  These include the opportunities for greening the supplier chain.  (Note that this has been a major thrust area for those firms who have a wide range of suppliers. At present, most firms generally do not include environmental issues in their purchase contracts.  Firms have to impart education/training and transfer of know-how, before actually asking the supply chain to go green.  Before long, the suppliers’ environmental performance will become important for maintenance of quality and compliance of environmental standards.)

· Other benefits:  These include achievement of commitment to good environmental performance at all levels, safe and healthy working conditions as well as better housekeeping.

Some specific cases of firms that have benefited from the establishment of EMS conforming to ISO14001 are given below:

· The case of an international electrical and electronic goods giant. It has a very comprehensive and ambitious EMS programme for more than 200 of its factories worldwide supported by the parent body. Other than ISO 14001, it also conforms to a headquarter-driven quality programme. The environmental aspects recognised by the organisation were development and production of different types of capacitors; manufacture of lamps along with their components and manufacture of audio products, PCBs and electronic and electromagnetic ballast. The most important motivation factors were directions from the headquarters; enhancing the organisation’s image; resource conservation benefits and ensuring better compliance with legal requirements. After the implementation of EMS, the organisation identified some intangible benefits, which had not been included in its original goal. These benefits were better interaction among suppliers, employees and authorities; improved waste management practices; improved employee awareness and enhanced staff morale; better working conditions and greater domestic share. The major tasks the organisation accomplished after implementation of EMS included 50% reduction in water consumption; 12 - 25% energy saving depending upon the plant; reduction in packaging mass and reductions in emissions by 95%.

· The case of an organisation was certified to Responsible Care before it was certified to the ISO 14001 protocol. The organisation achieved cost savings from pollution prevention, energy conservation and waste minimisation.  The savings included recovery of various products (Rs. 5,55,000), reduction in water, fuel, electricity consumption (Rs. 17,10,000), reuse (Rs. 7,00,000), and others.  Note that though the organisation followed the Responsible Care norms, it was better able to recognise potential areas for cost savings through the adoption of ISO 14001.

· The case of a mining organisation that maintains the heavy hydraulic machinery/vehicles used for its excavation work in a workshop situated on top of a hill. As part of the maintenance, oil changes were made and oil was carelessly being thrown on the land, thus contaminating it. Through the EMS, an organisation-wide oil balance study was initiated and it was found that there was a large gap between the oil received and the waste oil generated by the workshop. On a closer study, it was found that the gap accounted for the oil spill on the land. Consequently, the operating practice was changed and trays were installed to collect the waste oil. From the trays, the waste oil was transferred to drums and were sold. This sale resulted in a revenue flow of Rs. 36 lakhs in the first year of the organisation’s EMS implementation.

· The case of a paint-manufacturing firm.  At this time, there was no monitoring of the amount of water consumed, and different estimates of water consumption ranging between 250 to 400m3/day were available. Through the EMS, the organisation actually found that it was 490 m3/day.  It decided to make a significant resource saving by reducing water wastage.  After plugging the water leakage points and controlling the overflow in the cooling tower, water consumption was reduced to 210 m3/day, i.e., a saving of 270m3/day.

· The case of an electrical cable manufacturing organisation.  This organisation makes aluminum core cable with an XLPE (cross-linked polyethylene) coating, which is a black hard plastic material. In the process of making this aluminum core, there was the mechanical drawing of the wire from a metal block. This operation generates fine aluminum dust and was inhaled by the workers in the plant (as this metal dust was not contained), which caused respiratory problems and further led to the absenteeism of the workers. Through the EMS, the organisation decided to contain this waste generation by encasing the metal drawing operation. The aluminum dust generated was properly collected and sold to a local paint manufacturer who used it to manufacture silver paint.

· The case of a leading cloth mill.  This organisation is the largest denim-manufacturing firm in India. It was the first denim manufacturer in India to gain the ecologically optmised fabric (EOF) trademark an eco-tex certification. It exports nearly 75 – 80% of its total denim production.  The most important motivating factors for the firm were enhancing the organisation’s image; augmenting management systems culture from quality to other areas of social concern and ensuring legal compliance and achieving higher environmental performance standards. During the implementation phase, the organisation’s main focus was on resource conservation. The benefits that the firm realised after the implementation of ISO 14001 include graduation from ad hoc arrangements to using systems approach for environmental management that is consistent with the overall operations of the unit, incorporation of environmental parameters in the corporate decision-making process and enhancement of the organisation’s image and greater worker motivation.


SUMMARY

In this Unit, we explained how EMS standards help organisations establish a structured process of continuous environmental improvements that are monitored, measured and reported.  We began the Unit with a discussion of the core elements and benefits of EMS.  We also touched upon the registration process for obtaining the environmental certification.  We then traced the genesis and evolution of ISO 14000 Series and discussed the principles and structure that govern the Series.  Following this discussion, we focussed on EMS specification standards, i.e., ISO 14001 Series, and explained the process involved in the implementation of ISO 14001 series.  
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Unit 7


Model Answers to Learning Activities
LEARNING ACTIVITY 7.1
The use of environmental audit as a tool for environmental management assumes that an environmental manager is someone external to the industry. The aim of this audit is to facilitate an industry to comply with the regulations.  Establishing an organisational system conforming to environmental management system (EMS) standards represent a paradigm shift away from the traditional approach based on command and control regulations, which set levels for pollutants. EMS focuses on management practices, which help companies assess their level of readiness and efficiency in meeting their environmental responsibilities.

LEARNING ACTIVITY 7.2
ISO follows three key principles in developing international standards, and these are:

(i)
Consensus – the views of all interested parties are taken into account.

(ii)
Industry-wide applicability – the goal is to draft standards that satisfy industries and customers worldwide. 

(iii)
Voluntary nature – all international standards developed are voluntary in nature.

LEARNING ACTIVITY 7.3
ISO standards are of two types: guidance and specification. Guidance standards are descriptive documents whereas specification standards are prescriptive documents. All the standards in ISO 14000 family, except ISO 14001, are guidance standards. Organisations do not become certified to ISO 14000 as a series, they certify to ISO 14001, the specification standard that is a model for environmental management system.

LEARNING ACTIVITY 7.4
As per ISO 14000, environmental policy is a statement by the organisation of its intentions and principles in relation to its overall environmental performance, which provides a framework for action and for setting of its environmental objectives and targets.

Environmental objective is an overall environmental goal, arising from the environmental policy, which an organisation sets itself to achieve.  Where practicable, the objectives are quantified.

Environmental target, arising from the objectives, is a detailed performance requirement applicable to the organisation or parts thereof.  In order to achieve the environmental objectives, targets are to be set and met.  Where practicable, they are quantified.

LEARNING ACTIVITY 7.5
Implementing an ISO 14000 based EMS and using other tools from ISO 14000 families will give industries more satisfaction than merely complying with the prevailing legislations. The ISO 14000 approach forces an industry to take a hard look at all the areas where the industrial activities have environmental impact. This systematic approach can lead to the following benefits:

· Reduced cost of waste management.

· Savings in consumption of energy and materials.

· Lower distribution costs.

· Improved corporate image among the regulators, customers and the public.

· Framework for continuous improvement of environmental performance.
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(LEARNING ACTIVITY 7.5





State how an industry benefits from a EMS.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 7.4





Explain the terms environmental policy, objectives and targets in ISO 14000.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.














(LEARNING ACTIVITY 7.3





State the difference between ISO 14001 and other standards in ISO 14000 series of standards.





Note:


a)	Write your answer in the space given below.


b)	Check your answer with the one given at the end of this Unit.
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