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ABSTRACT This document provides an introduction to the Greenhouse Gas Inventory specification requirements. It is not intended to be a full explanation of the validation and verification standards, the related requirements, or implementation regulations. Instead, it aims to promote understanding of the standard and to enable organisations to establish the system, processes, and projects, necessary to quantify and manage Greenhouse gases.
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I. EXECUTIVE SUMMARY Global warming is becoming ever more apparent. Even in the last ten years from 2001 to 2010, global temperatures have averaged 0.46°C above the 1961-1990 average. This rise is 0.03°C above the 2000-09 average, and the highest value ever recorded for a 10-year period, according to the World Meteorological Organization, who are the United Nations System’s authoritative voice on Weather, Climate and Water. “The 2010 data confirm the Earth’s significant longterm warming trend,” re-iterated WMO Secretary-General Michel Jarraud, “The ten warmest years on record have all occurred since 1998.” The ISO Standard, ISO 14064:2006 and The Greenhouse Gas (GHG) Protocol, have been launched as a solution to the lack of clarity and consistency in a 1



variety of approaches by governments and organisations to account for GHG emissions and removals. The International Organisation for Standardisation (ISO) is a global organisation with headquarters in Geneva, Switzerland, with 163 member countries, and 18,500 current ISO Standards that provide technological, economic and societal benefits. Dr Chan Kook Weng, convener of the ISO working group that developed the ISO 14064 standard, explains, “ISO’s goal is to provide a set of unambiguous and verifiable requirements or specifications to support organisations and proponents of GHG emission reduction projects. ISO 14064 will provide clarity and consistency between those reporting GHG emissions and stakeholders.”



The ISO 14064:2006 is divided into three parts: • ISO 14064-1 Specification with guidance at the organisation level for quantification and reporting of greenhouse gas emissions and removals. • ISO 14064-2 Specification with guidance at the project level for quantification, monitoring and reporting of greenhouse gas emission reductions or removal enhancements. • ISO 14064-3 Specification with guidance for the validation and verification of greenhouse gas assertions that aims to verify inventories developed by ISO 140641 and validate & verify projects developed by ISO 14064-2.
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II. GREENHOUSE GASES INVENTORY WHAT ARE GREENHOUSE GASES? A variety of chemical compounds that act as “greenhouse gases” can be found in the Earth’s atmosphere. These gases allow sunlight to freely enter into the atmosphere and then trap infrared radiation (heat) that reflects back off the Earth’s surface. Greenhouse gases (sometimes abbreviated to GHG) that are most abundant in the Earth’s atmosphere include: water vapour, carbon dioxide, methane, nitrous oxide, and ozone. While some GHG’s are naturally occurring processes, others are a direct result of increased human activities. These principally include: • Carbon Dioxide (CO2) – Carbon dioxide is responsible for more than 60% of the enhanced greenhouse effect and enters the atmosphere due to burning fossil fuels (oil, natural gas, and coal), solid waste, trees and wood products, and as a result of other chemical reactions (e.g. manufacture of cement). The increase in the atmosphere regarding the level of carbon dioxide has been estimated as increasing by more than 10 percent every 20 years. If continued, the carbon dioxide concentration may increase as much as double, or even triple, from pre-industrial levels in the 21st century. • Methane (CH4): Methane is still a relatively low profile GHG in public perceptions, as the headlines focus on CO2 emissions. However, methane is responsible for one-fifth of the enhanced greenhouse effect and it rates a 23 in the global warming potential (GWP). This means methane has 23 times the effect CO2 has at trapping heat in the atmosphere, so one tonne of methane in the atmosphere is equivalent to 23 tonnes of CO2. Methane has a crucial role in global warming and there still are many scientific unknowns about this gas. • Nitrous Oxide (N2O): Nitrous oxide levels are increasing at a rate of 0.2 to 0.3% per year, with an overall 17% atmospheric rate increase since 1750. Natural release of nitrous oxide gas from the world’s oceans accounts for the majority of the emissions, while human 3



effects include: land-use conversion, fossil fuel combustion, biomass burning and soil fertilisation. Nitrous oxide has a GWP rating of 310 and its emissions are difficult to measure with any certainty, meaning extensive research is still needed into this GHG. • Hydrofluorocarbons (HFCs), Perfluorocarbons (PFCs) and Sulphur Hexafluoride (SF6): These are powerful greenhouse gases that result from a variety of industrial processes. Fluorinated gases are sometimes used as substitutes for ozonedepleting substances (i.e., CFCs, HCFCs, and halons). These gases are typically released into the atmosphere in smaller quantities; however, they are potent greenhouse gases. For example, the GWP of some can be as high as 920. In addition to having high GWP, they also hold extremely long atmospheric lifetimes, resulting in essentially irreversible accumulation in the Earth’s atmosphere.



HOW DO GREENHOUSE GAS INVENTORIES WORK? Greenhouse gas inventories are emission inventories of the amounts of GHG gases released into or removed from the atmosphere. They also include any background information on the activities directly attributed to the changes in GHG levels. The inventories focus on natural and human-generated (anthropogenic) GHG emissions and include not only emissions from source categories but also removals from carbon sinks (also termed carbon sequestration). Global warming potential, or GWP, values will feature in the inventories and be used to combine emissions of various GHG into a single weighted value of emissions. Governments, policy makers, businesses, the public and special interest groups make use of GHG inventories to understand source emissions, track trends and develop strategies for GHG reductions policies. Regulatory bodies and major corporations rely on the inventories



to track compliance records and maintain allowable emission rates. The Intergovernmental Panel on Climate Change (IPCC) publishes internationally accepted inventory methodologies that serve as a basis for all greenhouse gas inventories, ensuring that they are comparable and understandable. The Intergovernmental Panel on Climate Change (IPCC) is the leading international body tasked with producing inventories for the assessment of climate change. The IPCC was established by the United Nations Environment Programme (UNEP) and the World Meteorological Organisation (WMO), and endorsed by the UN General Assembly. It is a scientific body with a mandate to provide the world with a clear scientific view on the current state of knowledge in climate change and its potential environmental and socio-economic impacts. Key examples of GHG inventories include: • All Kyoto Protocol Annex I countries must produce an annual report on GHG emissions and sinks (under the United Nations Framework Convention on Climate Change). • National governments that are required by the UNFCCC, or the Kyoto Protocol, must submit annual inventories of all human-generated GHG emissions from sources and removals from sinks. • For national inventories, the Kyoto Protocol includes additional requirements: inventory reporting and annual inventory review for determining compliance with Articles 5 and 8 of the Protocol. • The Clean Development Mechanism of the Kyoto Protocol has project developers prepare inventories as part of their project base-lines. • Greenhouse gas inventories prepared by corporations and other entities to track progress towards meeting emission reduction goals. • Scientific projects (for example, Project Vulcan – a comprehensive US inventory of fossil-fuel greenhouse



gas emissions) that investigate the total net carbon exchange.



WHAT IS THE FUTURE FOR GREENHOUSE GAS EMISSIONS LEVELS? The future of GHG emissions levels is uncertain and there are over 40 different global future scenarios that exist, projecting either rising GHG’s or falling GHG’s. However, overall, Moira et al, in their 2001 paper reviewing GHG literature titled “Greenhouse Gas Emission Mitigation Scenarios and Implications”, found that government intervention is key to GHG levels. Low levels of government intervention are likely to lead to rising GHG levels, while high levels of government intervention are likely to ensure falling GHG levels. Many other factors affect the estimates of future emissions with the social and



economic development progress in developing countries being of prime importance. Developing countries still only account for relatively low levels of emissions, as opposed to the combined emissions levels of the USA and EU that attribute more than 50% of all GHG emissions worldwide. Technological factors, availability of fossil fuel resources, population growth, land-use change and global shifts in energy use (e.g., carpooling, commuting practices, housing, electricity use and recycling) will all have a significant impact on the levels of GHG emission. Of the six IPCC SRES “marker” scenarios, models suggest that by the year 2100, the atmospheric concentration of CO2 could range between an increase of 90-250% in concentration compared to the year 1750.



atmospheric GHG concentration by the Nuclear Regulatory Commission (NRC). However, this question is difficult to answer with any certainty as it relies on value judgements of what would be “acceptable risk” to human welfare. What is not in question, though, is the current scientific view, held by the NRC and others, that it is human activities that are mostly responsible for the observed increase in global mean temperature (“global warming”) since the mid-20th century, along with the commonly-held view that anthropogenic (human-generated) warming of the climate is expected to continue to rise throughout the 21st century and beyond.



The question has also been asked what constitutes a “safe” level of 4



III. GREENHOUSE GASES INVENTORY – STANDARDS ISO 14064 STANDARD: AIMS The ISO 14064 standard is one of the newest of the ISO 14000 family of International Standards and is aimed at environmental management. The ISO 14064 is divided into three individual parts that act as stand-alone standards or can be combined to meet specific GHG accounting and verification requirements.



The ISO 14064 standard provides a framework of standardised principles and approaches for the preparation and production of GHG inventories. This provides governments and industry with an integrated set of accountable and verifiable tools for best practices in quantification and reporting of emissions and emissions reductions. The standard also facilitates the development and



implementation of GHG projects, by providing organisations with the relevant information on voluntary or mandatory GHG project requirements. The overall aim is to increase consistency and transparency in GHG accounting and reporting by helping to support programs focused on reducing greenhouse gas emissions and emissions trading.



ISO Climate Change Standards



Scope



Reference Standard



Organisation



ISO 14064 part 1 – Greenhouse gases: specification with guidance at the organisation level for quantification and reporting of greenhouse gas emissions and removals.



Projects



ISO 14064 part 2 – Greenhouse gases: specification with guidance at the project level for quantification, monitoring and reporting of greenhouse gas emissions reductions and removal enhancements.



Validation and Verification



ISO 14064 part 3 – Greenhouse gases: specification with guidance for the validation and verification of greenhouse gas assertions.



Accreditation



ISO 14065 – Greenhouse gases: specification for greenhouse gas validation and verification bodies for use in accreditation and other forms of recognition.



Source: ISO (International Organisation for Standardisation)



ISO 14064 STANDARD: DEVELOPMENT PROCESS The development of ISO 14064 standard, completed in March 2006, included input from over 175 experts, representing 45 countries, and was carried out over a four-year period. The standard recognised the lack of international standards and consistency



on reporting the environmental issue posed by climate change. To overcome this the ISO formed a working group to define how to quantify and report on an organisation’s GHG emissions. They also focused on how the GHG reports could be verified and technically rigorous, but remain policy-neutral. This was an important inclusion, as the standard could then be applicable



and independent of a country’s climate change policy (or their participation in the UN Kyoto Protocol). In August 2006, the American National Standards Institute approved the ISO 14064 as an American National Standard, and this, together with the ISO 14064 policyneutral standing, means the standard is compatible with many other GHG programmes worldwide.



DEVELOPMENT OF THE ISO 14064 & ISO 14065 STANDARDS ISO TC 207 ENVIRONMENTAL MANAGEMENT Working Group 5 in charge to develop ISO 14064 standard group.
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Working Group 6 in charge to develop ISO 14065 standard.



ISO 14064 STANDARD: FRAMEWORK FOR PARTS 1 / 2 / 3 ISO 14064 – PART 1 Design and Develop Organisational GHG inventories



ISO 14064 – PART 2 Design and Implement GHG projects



GHG inventory Documentation and Reports



GHG inventory Documentation and Reports



GHG ASSERTION Verification



Level of assurance consistent with needs of the intended user



GHG ASSERTION Validation and/or Verification



verification process



ISO 14064 – PART 3



validation and verification process



ISO 14065 Specification for Validation or Verification Bodies Source: ISO (International Organisation for Standardisation)



ISO 14064 Standard: Structure Of Part 1



ISO 14064 Standard: Part 1 – Organisations



6. GHG inventory quality management



The ISO 14064 Part 1 provides a template for organisations to establish a process for quantifying GHG emissions for the inventory. The template offers the organisation a way to demonstrate their environmental integrity with clarity and consistency for both intended users and stakeholders. This allows the organisation to increase its credibility by being seen to be transparent in all aspects of GHG reporting, while also helping to identify and track any performance or progress targets in place, and ensure GHG strategies are effective at reducing emissions and minimising corporate risk.



The standard includes the following clauses:



6.2 Document retention and record keeping



1. Scope



7. Reporting of GHG



2. Terms and Definitions



7.1 Purpose of GHG Report



3. Principles



7.2 Planning the GHG Report



4. GHG inventory design and development



7.3 GHG report content



6.1 GHG information management



4.1 Organisational boundaries



8. Organisations Role in Verification Activities



4.2 Operational boundaries



8.1 General



4.3 Quantification of GHG emissions and removals



8.2 Preparing for verification



5. GHG inventory components



Annex A – Consolidating facility level data to the organisation level



5.1 GHG emissions and removals 5.2 Organisational activities to reduce GHG emissions or increase GHG removals 5.3 Base year GHG inventory



8.3 Verification management



Annex B – Examples of other indirect greenhouse gas emissions Annex C – Greenhouse gas global warming potentials



5.4 Assessing and reducing uncertainty 6



Iso 14064 Standard: Projects



ISO 14064 Standard: Structure Of Part 2 The ISO 14064 Part 2 helps organisations, governments, project proponents and stakeholders in all aspects of GHG projects or projectbased activities. This standard facilitates the monitoring of project baseline scenarios against project performance and ensures all reporting is validated and verified. The standard applies to CDM/JI projects in the context of Kyoto Protocol, CDM/JI projects in the context of emission trading programmes (EU ETS), and other GHG projects in the context of emission trading programmes in different countries.



The standard includes the following clauses: 1. Scope 2. Terms and Definitions



5.6 Selecting GHG sources, sinks and reservoirs for monitoring or estimating GHG emissions and removals 5.7 Quantifying GHG emissions and/or removals



3. Principles



5.8 Quantifying emissions reductions and removal enhancements



4. Introduction to GHG projects



5.9 Managing data quality



5. Requirements for GHG projects



5.10 Monitoring the GHG project



5.1 General requirements



5.11 Documenting the GHG project



5.2 Describing the project



5.12 Validation and/or verification of the GHG project



5.3 Identifying GHG sources, sinks and reservoirs relevant to the project 5.4 Determining the baseline scenario 5.5 Identifying GHG sources, sinks and reservoirs for the baseline scenario



5.13 Reporting the GHG project Annex A – Guidance on the use of this part of ISO 14064 Annex B – Greenhouse gas global warming potentials



ISO 14064 STANDARD: PART 2 – PROJECTS STAKEHOLDERS CONSULTATION communications with interested parties



APPLICABLE GHG PROGRAMME additional requirements, criteria, rules and policies



ISO 14064 - PART 2 requirements of auditable general process



The proponent should consider these relationships to plan and implement GHG projects



RELEVANT STANDARDS recognised criteria, rules, methodologies, equipment



MARKETS FOR GHG UNITS



RELEVANT LEGISLATION



GOOD PRACTICE GUIDANCE recognised criteria, methodologies, tools and guidance



Source: ISO (International Organisation for Standardisation)



ISO 14064 STANDARD: THE STRUCTURE OF PART 3 The ISO 14064 Part 3 offers a process for verifying GHG assertions, such as an organisation’s GHG inventory report. The basis for this comes from best practices found in the financial accounting and environmental auditing sectors. The verification practices from emerging GHG schemes, such as the Kyoto Protocol’s Clean Development
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Mechanism, have also helped form the principles for assisting with any interpretation needed when conducting ISO 14064 GHG verification.



ISO 14064 Standard: Part 3 – Validation & Verification



3. Principles 4. Validation and verification requirements 4.1 Validators or verifiers 4.2 Validation and verification process



The standard includes the following clauses:



4.3 Level of assurance, objectives, criteria and scope of the validation or verification



1. Scope



4.4 Validation or verification approach



2. Terms and Definitions



4.5 Assessment of the GHG information



system and its controls



4.8 Evaluation of the GHG assertion



4.6 Assessment of GHG data and information



4.9 Validation and verification Statement



4.7 Assessment against validation or verification criteria



4.11 Facts discovered after the validation or verification



Annex A – Guidance for use of this part of ISO 14064



4.10 Validation and verification records



IV. Global Solution for Greenhouse Gas Inventory HOW DOES THE GHG INVENTORY VERIFICATION PROCESS WORK? The ISO 14064 and GHG Protocol verification process consists of the following steps: • Step A - SGS provides you with a proposal based on the size and nature of your organisation. You can then proceed with the audit by accepting the proposal. • Step B – You may ask SGS to perform a “pre-audit” (please note: SGS can provide a stand-alone pre-audit that can be carried out independently of any verification activity) to give an indication of the readiness of your organisation for the audit. This stage is optional, yet it is often found to be useful in identifying any weaknesses in your systems and in building confidence before the formal audit.



• Step C – The first part of the formal audit is the Stage 1 “Desk Study and Strategic Review & Risk Assessment”. This allows us to evaluate the compliance of your documented system with the requirements of the standard. We are then able to better understand the nature of your organisation and plan the rest of the audit as effectively as possible. We initially examine key elements of the system to define the verification approach in Stage 2. You will receive a report of the findings after this stage in the identification of any concerns, or observed noncompliance, so that you can take immediate action if required.



determines how compliant your actual processes are within the standard and within your own documentation system. At the end of this stage we will present the findings of the audit classified as one of the following: “clarification request”, “corrective action request”, or “forward action request”. This classification, along with other observations, will make up the full report for Stage 2. Once you have addressed the points highlighted, in order to close out all findings, a technical review of the audit will then be conducted by an authorised SGS Certification Manager to confirm the issuance of the declaration.



• Step D – This is Stage 2 of the audit process. The audit includes interviews with you, your colleagues and an examination of your records. Observation of your working practices



verification PROCESSes



Step A



Step C



Step D



Agree Contract



Stage 1 Audit



Stage 2 Audit



Step B Optional Pre-Audit



Declaration issued on Completion of Successful Audit



Action and Closure of Identified Findings
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V. GHG VERIFICATION AND ENERGY MANAGEMENT HOW GHG INVENTORY AND VERIFICATION CAN HELP MANAGE ENERGY EFFICIENCY AND PERFORMANCE The ISO standard provides a standardised approach and principles in order to qualify a GHG inventory in support of an energy management system. Management of GHG emissions, either voluntary or mandatory, and preparing and implementing a strategic energy management system (through ISO 50001) both rely on an accurate reporting within the audit process. The introduction of a GHG inventory and energy management system allows an organisation to focus not only on emissions reductions but also identify hazards and quantify the emission sources of energy, such as electricity, heat, steam and fuels (fossil and/or renewable). This leads to an unambiguous quantification of the GHG emissions related to the organisation’s activities, both direct and indirect, and the effective implementation of efficiency improvement as well as GHG emission reduction.



VII. Conclusion The ISO 14064 standard and the GHG Protocol combine the benefits of a business management tool and business processes with the GHG inventories’ transparency and credibility in reporting. Global customers, demanding ever more accountability on reduction of GHG emissions, can view the ISO 14064, and its independent stature, as a credible and reliable source of information. The verification process provides assistance to an organisation for establishing, implementing or improving a GHG inventory system and global application of the ISO 14064 standard contributes to enhanced competitiveness, and a positive impact on climate change.
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