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Application of ISO Standards in Climate Change Management
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Abstract:

Abatement of adverse impact of climate change is highly desirable and only feasible when concept of integrated approach would be developed using available standard procedures as primary tools. Technology policies are to be framed to support the adaptation and implementation of ISO standards coupled with available mitigation pathways. In this context the proposed Climate Change Management System (CCMS) will be included in the category of “generic system” like ISO-14001 standard in terms of compliance of regulations. Accordingly the clauses and components of CCMS would likely point towards efficient and effective management of the processes and operations with the control to ensure least harmful impact on environment and help to preserve the natural and biotic resources. 
1. Introduction:

Climate change is a change in the "average weather" that a given region experiences. Average weather includes all the features we associate with the weather such as temperature, wind patterns and precipitation. When we speak of climate change on a global scale, we are referring to changes in the climate of the Earth as a whole. In 1990, the United Nations General Assembly decided to start work on a climate change convention. Rio de Janeiro was the venue for the 1992 United Nations Conference on Development and the Environment. This conference, which became known as the “Earth Summit 92” established two key global conventions: 

· Protecting biodiversity, 

· Framework Convention on Climate Change, 

The goals of the United Nations Framework Convention for Climate Change (UNFCCC) are to stabilize the amount of greenhouse gases (GHG) in the atmosphere at a level that prevents dangerous man-made climate changes. 
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The primary greenhouse gases thought to be major contributors to global warming are; carbon dioxide, methane (CH4) and nitrogen oxides. The primary sources of greenhouse gas emissions from manmade sources include; fossil-fueled power plants such as coal fired power plants. Other sources of greenhouse gas emissions linked to manmade causes include internal combustion engines (fueled by gasoline and petroleum diesel), any other energy intensive industry and deforestation. Methane is emitted during the production and transport of coal, natural gas & oil, decomposition of organic wastes. Nitrous oxide is emitted during agricultural and industrial activities.
Some greenhouse gases occur naturally in the atmosphere, while others result from human activities. Naturally occurring greenhouse gases include water vapor, carbon dioxide, methane, nitrous oxide, and ozone.
Carbon dioxide is released to the atmosphere when solid waste, fossil fuels (oil, natural gas, and coal), and wood and wood products are burned. Very powerful greenhouse gases that are not naturally occurring include hydro-fluorocarbons (HFCs), per-fluorocarbons (PFCs), and sulfur hexafluoride (SF6), which are generated in a variety of industrial processes.

2. Overview of UNFCCC:

The UNFCCC relies on an expert group of scientists, known as the Intergovernmental Panel on Climate Change (IPCC). In 1988 the World Meteorological Organization and the United Nations Environment Programme (UNEP) established IPCC to assess information related to climate change, its potential impacts and options for mitigation and adaptation. The Framework Convention established several key points that were used as the foundation for future action on climate change such as:  

· Acknowledged that climate change was real and caused by human activities such as land use changes (deforestation) and burning of fossil fuels

· Adopted the Precautionary Principle – that a lack of scientific certainty should not be used as an excuse for inaction

· Committed Parties to the United Nations to take action on stabilising greenhouse gas concentrations in the atmosphere through two key approaches, namely mitigation and adaptation.

 Under the UNFCCC terms of definition:
· “Mitigation” refers to reducing greenhouse gas emissions. 

· “Adaptation” refers to taking action to adapt to climate change.

Thus nearly all-human activity will be affected in some fashion by climate change. It will be harder for poorer developing countries to adapt than the wealthy industrialised nations. This creates an obligation for richer nations to help those countries that will be hardest hit by climate change. During 2006, International Standards Organization (ISO) has unveiled some climate change standards in ISO-14000 series of Environment Management System (EMS), but no standard system has ever been postulated to control the mitigation part, in the form of Climate Change Management System (CCMS).
One of the tools, which the parties have agreed upon, is the Kyoto Protocol. The Kyoto Protocol was agreed at the third conference of the parties (COP3) in December 1997 in the Japanese city of Kyoto. The goal of the Kyoto Protocol was that industrialised countries should reduce their greenhouse gas emissions by at least 5.2% compared to the 1990 level, calculated as an average over the period of obligation, 2008 – 2012. Thus the Kyoto protocol provides three market-based mechanisms – the first two JI and CDM are project based, while the third one, ET, permits the developed countries to sell surplus emission of one country to another developed country. Out of the three Kyoto mechanisms, CDM is the only process that involves the participation of developing countries and brings out infusion of investment with cleaner technology development.
3. Environment Management Systems (EMS):
The ever-increasing industrial pollution with the rise of consumerism especially in the second half of the 20th century now poses a serious threat to the global environment with clear evidence of environmental damage. For example, loss of biodiversity in terms of extinction of flora & fauna, stratospheric ozone depletion, toxic contamination in rivers, lakes, ground water and other water bodies make the situation alarming in the sense of availability of potable water for human consumption across the world. A long campaign of the concerns over pollution and its effects, since 1970s, have brought the attention and consequently the need to enact the standards for prevention and abatement of pollution in a structured way through Environment management System (EMS) by the International Standards Organization. The genesis of ISO-14000 series can, however, is traced back to the Stockholm conference on human environment held in 1972. 

The 14000 standards emerged primarily as a result of the Uruguay of GATT and the Rio summit in 1992 as mentioned earlier. The International Standards for Environment Management have been widely accepted and ISO-14000 series has put forth several standards to strengthen these management practices:

· Environmental management system

· Environmental auditing

· Environmental performance evaluation

· Environmental labeling, and 

· Life cycle assessment.

Environmental Performance Evaluation (EPE) is a relatively new term used to describe a formal process of measuring, analyzing, reporting, and communicating an organization’s environmental performance against the policy set by its management. This is an integral management process to provide management with reliable and verifiable information whether an organisation’s performance is meeting the environmental criterion. The process involves collecting information and measuring how effectively an organization manages its environmental aspects on an ongoing basis in respect to its objectives and targets. The EPE tools may be applied by organizations of all sizes, types, locations and complexity irrespective of whether they have adopted the EMS duly certified by accredited authority. 

The definition of environmental performance may be given as “the measurable results of the EMS related to an organization’s control of its environmental aspects,” later modified as the “measurable results of an organization’s management of its environmental aspects” in ISO-14001: 2004. In fact ISO-140312 is not a standard for certification; rather it describes a process for measuring and monitoring environmental performance. 

The EPE results should be reviewed periodically to identify opportunities for improving environmental performance and may be communicated as reports with recommendation of technological options for pollution control measures by any organisation3, even though the local urban civic bodies like municipality or community development authorities. For example, the impact of automotive related activities could gradually convert the living conditions much deteriorated if the capacity of vehicle operations is not being controlled as may be seen from the following table:

Table-I: Environmental Impact Evaluation for Automotive Vehicles Operations

	Aspect
	Impact

	Spillage/leakage from vehicles
	Contamination of soil or water; Damage to flora/fauna/humans from toxic material

	Air emission from vehicles
	Contamination of air

	Fuel usage in vehicles
	Depletion of natural resources Air pollution – impact on  health 

	Noise from vehicles
	Leading to hearing impaired

	Air emissions due to fire
	 Disturbance on ambient air quality 


Thus the EPE may well be extended from a company size organization to the task for a civic authority and the above example is befitting for hill stations like Darjeeling where sporadic and unplanned growth and excessive vehicular pollution may turn the Queen of Hills to a birthplace of respiratory diseases and loses its charming natural endurance. 
Life Cycle Assessment (LCA) is a methodology for analyzing the environmental interactions of a technological system with the environment (that could include impact on human health). It became a worldwide environmental management tool with the advent of the ISO-14040 international standards. Often referred to as the cradle-to-grave approach, LCA analyses different pathways by which environmental damage is done. This approach gives a balanced view of-
a) Immediate or local impacts (e.g., health & habitation, smog formation)
b) Long-term or global concerns (e.g., climate change and global warming) 

ISO-14040 has been recognized worldwide as guidance for assessing potential environmental impacts as well as climate change impacts. LCA can be considered part of “sustainability” that usually takes care of the integration of social, economic and environmental objectives.

The International Standards for Environment Management have been widely accepted and with the advent of ISO-14001-2015, the standard has put forth several clauses to strengthen these management practices. Environmental Performance Evaluation (EPE) is a relatively new term used to describe a formal process of measuring, analyzing, reporting, and communicating an organization’s environmental performance against the policy set by its management. 
This is an integral management process to provide management with reliable and verifiable information whether an organization’s performance is meeting the environmental criterion. The process involves collecting information and measuring how effectively an organization manages its environmental aspects on an ongoing basis in respect to its objectives and targets. The EPE tools may be applied by organizations of all sizes, types, locations and complexity irrespective of whether they adopted the EMS.  

The definition of environmental performance since 1996 may be given as “the measurable results of the EMS related to an organization’s control of its environmental aspects,” as mentioned in ISO-14001:1996. The same is described as the “results of an organization’s management of its environmental aspects,” in the EPE standard ISO-14031: 1996 and later modified as the “measurable results of an organization’s management of its environmental aspects” in ISO-14001: 2004, and now the concept of Risk Management in ISO-14001 2015. 
As already mentioned, ISO-14031 is not a standard for certification; rather it describes a process for measuring and monitoring environmental performance. Thus EPE is designed to help the companies evaluate, plan for and integrate sustainable development into business process orientation. The EPE results should be reviewed periodically to identify opportunities for improving environmental performance and may be communicated as reports with recommendation of technological options for pollution control measures.
Life Cycle Assessment (LCA) is a methodology for analyzing the environmental interactions of a technological system with the environment (that could include impact on human health). It became a worldwide environmental management tool with the advent of the ISO-14040 international standards. Often referred to as the cradle-to-grave approach, LCA analyses different pathways by which environmental damage is done. This approach gives a balanced view of-
a) Immediate or local impacts (e.g., health & habitation, smog formation)
b) Long-term or global concerns (e.g., climate change and global warming) 

ISO-14040 has been recognized worldwide as guidance for assessing potential environmental impacts as well as climate change impacts. LCA can be considered part of “sustainability” that usually takes care of the integration of social, economic and environmental objectives.

4. Advent of Climate Change Standards (ISO-14064)

Apart from the ISO standards for environment management, there was, however, no standard management tool that may guide the government, regulatory authorities or business houses on quantify and control the parameters leading to GHG emission. The Greenhouse Gas Protocol (GHG Protocol) was the most widely used international accounting tool for government and business leaders to understand, quantify, and manage greenhouse gas emissions. The first edition of The Greenhouse Gas Protocol: A Corporate Accounting and Reporting Standard (Corporate Standard)) was published in 2001. A decade-long partnership between the World Resources Institute (WRI) and the World Business Council for Sustainable Development (WBCSD), the GHG Protocol is working with businesses, governments, and environmental groups to build a new generation of credible and effective management programs for tackling climate change.

In mid-2002, the International Organisation for Standardization (ISO) identified a need to standardize aspects of GHG accounting and verification to support the credibility, comparability and environmental integrity of existing and emerging regulatory (international, regional, national) and voluntary GHG schemes. In 2006, the International Organisation for Standardization (ISO) adopted the Corporate Standard as the basis for its first Climate Change Standard ISO-14064 – a Global Standard for organizational GHG accounting and reporting.
ISO standards are technical agreements that provide the framework base for compatible technologies, products or services worldwide the ISO-14064 standard has been unveiled in three parts as given hereunder:

(i) ISO 14064 -1-2006, GHG Part-1: Greenhouse Gases: Specification with guidance at the organization level for quantification and reporting GHG emissions and removal. 

Part I standard will specify verifiable requirements for organizations to design, develop, maintain and report on organizational-level GHG emission.
(ii) ISO 14064 -2-2006, GHG Part-2: Greenhouse Gases: Specification with guidance at the project level for quantification, monitoring and reporting of GHG emission reductions or removal enhancements.

Part-2 standard will be of interest to project proponents participating in voluntary programs, regulatory schemes or GHG scheme administrators designing such programs or schemes. 
(iii) ISO 14064 -3-2006, GHG Part-3: Specification with guidance for the validation and verification of GHG assertions.

The part-3 standard aims to be applicable to any GHG schemes and will be of interest to validation/verification bodies and GHG scheme administrators.
(iv) ISO-14065:2007: In April 2007, ISO-14065:2007 was published on Requirements for GHG validation and verification bodies. 

As per “Introduction Para 0.2” of standard, use of ISO 14064 is expected to benefit organizations, governments, project proponents and stakeholders worldwide by providing clarity and consistency for quantifying, monitoring, reporting and validating or verifying GHG inventories or projects: 

· Enhance the environmental integrity of GHG quantification,

· Enhance the credibility, consistency and transparency of GHG quantification, monitoring and reporting, including GHG project emission reductions and removal enhancements,

· Facilitate the development and implementation of an organization's GHG management strategies and plans,

· Facilitate the development and implementation of GHG projects,

· Facilitate the ability to track performance and progress in the reduction of GHG emissions and/or increase in GHG removals, and
·  Facilitate the crediting and trade of GHG emission reductions or removal enhancements.

Thus ISO 14064 has applications for both for the private and the public sector. The Part 1 standard will be of interest to organizations participating in voluntary GHG registries or regulatory allowance-based schemes or GHG scheme authorities to formulate such programs or schemes. The Part 2 standard will be of interest to project proponents participating in voluntary programs or regulatory credit-based schemes (CDM) or GHG scheme administrators such to formulate programs or schemes. Part 3 standards is designed to be applicable to any GHG scheme and will be of interest to validation/verification bodies, validation & verification bodies and GHG scheme administrators and regulatory authorities.

One of the components of ISO-14064 is Organizational boundary (4.1) and Establishing Operational boundary (4.2). In terms of the requirement of the above clauses, the organization shall consolidate its facility-level GHG emissions and removals by one of the following approaches:

(a) Control: the organization accounts for all quantified GHG emissions and/ or removals from facilities over which it has financial or operational control; 
(b) Equity Share: the organization accounts for its portion of GHG emissions and/or removals from respective facilities.

When a facility is controlled by several organizations, these organizations should adopt the same consolidation methodology.

The organization shall establish and document its operational boundaries. The establishment of operational boundaries includes identifying GHG emissions and removals associated with the organization's operations, categorizing GHG emissions and removals into direct emissions, energy indirect emissions and other indirect emissions.
5. Clauses & Components of Climate Change Management System:

Majority of the ISO standards are generally oriented to a particular group of products or process, where as both the ISO 9000 and ISO 14000 are generic in nature and can be applied to any organisation for its “product” or “service” category irrespective of Business house or State administration. In this context the newly proposed Climate Change Management System (CCMS) will also be included in the category of “generic system”. In that case the mother standard would be the ISO-14001 since it is primarily concern with Environment management in terms of compliance of regulations and meeting environmental objectives and targets. Accordingly the clauses and components of CCMS would likely point towards efficient and effective management of the processes and operations with the control to ensure least harmful impact on environment and help to preserve the natural and biotic resources at every stages in its life cycle.

As a generic system, the base line may follow the Deming’s cycle with the clauses and components, the usual ISO-14001 EMS may be subdivided into the following groups in the said cycle-
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Figure-I: Plan-Do-Check-Act Model for CCMS

5.1 Plan: National Action Plan on Climate Change: 

On June 30, 2008, Prime Minister of India released India’s first National Action Plan on Climate Change (NAPCC) outlining existing and future policies and programs addressing climate mitigation and adaptation. The plan identifies eight core “national missions” running through 2017 and directs ministries to submit detailed implementation plans to the Prime Minister’s Council on Climate Change. Now such Plan or Policy is a requirement of the respective nations who will be interested to implement the CCMS. The mode of missions or relevant objectives may differ from country to country based on their climatic variability and adaptation strategy.
5.2 Climate Change Aspects: 

The possible implications of climate change in respect to the country or region comprising of several nations as a cluster may be taken into account on a number of variables that will be affected by climate change, including, water resources, the flood prone region, deforestation, ecosystems, human health, coastal resources, agriculture,  and overall vulnerability in terms of trans-boundary impact. Climate change may cause severe impact that could be irreversible or catastrophic; therefore the major risk areas need to be identified with the appropriate adaptation strategies in planning phase. 

The significant aspects may be categorized in terms of ultimate threat to the lives of not only the human being as well as all the living species of eco-system for their survival. The impact on the biodiversity would be taken as marker of the level of significance. The significant category include the major disaster for which the survival of mankind would be at stake, such as 

· Radiation leak from Nuclear Power plant like Chernobyl in Ukraine  

· Lethal gas leaking like Bhopal Gas Tragedy in India

· Shrinking of Aural Sea near Kazakhstan and Uzbekistan

· Water quality in Great Barrier Reef

· Exxon Valdez oil spill occurred in Prince William Sound, Alaska

· Jilin chemical plant explosions in China
· Southeast Asian Haze in 2006 and many more.

The point is that all these environmental disaster has some significant impact on the local or regional climate change at least for a reasonable period.

The present global unrest political scenario may also bring serious impact on the local climate in terms of civil war, destruction of human establishments etc with trans-boundary effect. The oil leakage in mid-sea and blowing of oil deposits are rapidly changing the habitation pattern of flora & fauna in the respective areas. The organisations like UNEP, UNDP and UNFCC may take a quantitative measure of such anthropogenic activities around the world causing change in the local climate. It is the liability of the concern countries to activate their operational and administrative controls over the situation to abate the cause of action and impact on climate change scenario. 

The list can be much longer if apart from these regional anthropogenic environmental issues, the natural disaster caused due to climate change may be accounted. The natural disasters like Earthquake, Volcanic eruption, Tsunami cannot always be predicted and has no control by the concern country authority and these are geological in nature. However, many natural hazards like Hurricane, Cyclone, Avalanches, Blizzards, Landslides, Drought, Forest fires are due to the changes in the climatic conditions always has a negative effect on human beings. These aspects have to address by the respective country authority by taking statistical data of the past 50 years or so to forecast the nature of impact.

5.3 Harmonization of Standards:
As hitherto mentioned earlier that there number of interactive parameters in climate change system and for measuring the changes in climate, they may be categorized broadly as follows:

· Temperature – earth surface and sea surface (El Nino effect).
· Precipitation - rainfall, snowfall etc. 

· Biomass and vegetation patterns including forest coverage.
· Sea Level measurements - changes in shoreline etc.
· Solar Activity - intensity of solar radiation. 
· Volcanic Eruptions – emission of ash, aerosols and other fugitives 
·  Industrial Pollution – air and water quality
· Anthropogenic impact due to human activities (may include war and destruction)
Nevertheless to mention that climate change is a global phenomenon and requires interdisciplinary studies, observations and measurements over a long time spans using various measuring tools. Thus climate change measurement demands harmonization of best practices through globally accepted standard procedures.

The objective of ISO is to facilitate the technical communications amongst business, trade, government, consumers and other public and private stakeholders in respect of product & services across the nations. In respect to such objective, the well accepted ISO-9000 standards for quality management system (QMS), ISO-14000 standards for environment management system (EMS) etc. have been issued from time to time. Conforming to this tradition, ISO-14064 – a supplement to the EMS has been developed with the aim that climate change cannot be looked upon as an isolated standard for GHG accounting & verification, but an integrated approach towards climate change management. 

According to Stern review9 (October 2006) on the economics of Climate change “The impact of climate change are not evenly distributed – the poorest countries and people will suffer earliest and most”, and at the same time “Climate change may initially have small positive effects for a few developed countries, but is likely to be damaging for the much higher temperature increases expected by mid-to-late century under BAU scenario”.

6. Conclusion :
Abatement of adverse impact of climate change is highly desirable and feasible when concept of integrated approach would be developed using available standard procedures as primary tools. Technology policies are to be framed to support the adaptation and implementation of ISO standards coupled with available mitigation pathways. ISO standards can be applied irrespective of country or location and standardization would provide a base to ensure that agreed measurable and verifiable targets are met for significant reduction in GHG emission and improvement in climate change. This concerted effort would lead to develop components of climate change management practices in near future.  
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