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1 INTRODUCTION TO THE 2019 REFINEMENT1 31 

UPDATE OF CHAPTER 1 IN VOLUME 1 OF THE 2006 IPCC GUIDELINES AND 32 
NEW GUIDANCE IN THE 2019 REFINEMENT.  33 
 34 

The 2006 IPCC Guidelines for National Greenhouse Gas Inventories (2006 Guidelines) were produced at the 35 
invitation of the United Nations Framework Convention on Climate Change (UNFCCC) to update the Revised 36 
1996 Guidelines and associated good practice guidance2 which provide internationally agreed3 methodologies 37 
intended for use by countries to estimate greenhouse gas inventories to report to the UNFCCC.  38 

It is important to recognize that the 2019 Refinement  provide only guidance for reporting which refers to the 39 
presentation of emission inventory estimates in the tables or other formats used to transmit inventory information 40 
but do not provide guidance for accounting which refers to the way the reported information is used to assess 41 
compliance with commitments. 42 

This chapter provides an introduction to the 2019 Refinement for a broad range of users, including countries and 43 
inventory compilers setting out to prepare inventory estimates for the first time. Sections 1.1 to 1.3 describe the 44 
overarching framework of these Guidelines, focusing on scope, approach, and structure. Sections 1.4 through 1.5 45 
present step-by-step guidance on how to use the 2019 Refinement for compiling a greenhouse gas inventory.  46 

 47 

1.1 CONCEPTS  48 

Update of Section 1.1 of the 2006 IPCC Guidelines. 49 

Inventories rely on a few key concepts for which there is a common understanding. This helps ensure that 50 
inventories are comparable between countries, do not contain double counting or omissions, and that the time 51 
series reflect actual changes in emissions. 52 

The 2019 Refinement provides supplementary good practice guidance for estimating and reporting anthropogenic 53 
greenhouse gas (GHG) emissions and removals resulting from land use, land-use change and forestry (LULUCF) 54 
activities in chapter 2 volume 4 intended to reduce the impacts of natural disturbances on trends capturing the 55 
impacts of human activities, building on chapter 2.3.5 of the 2013 Revised Supplementary Methods and Good 56 
Practice Guidance Arising from the Kyoto Protocol (KP Supplement).  57 

Anthropogenic emissions and removals  58 
Anthropogenic emissions and removals means that greenhouse gas emissions and removals included in national 59 
inventories are a result of human activities. The distinction between natural and anthropogenic emissions and 60 
removals follows straightforwardly from the data used to quantify human activity. In the Agriculture, Forestry and 61 
Other Land Use (AFOLU) Sector, emissions and removals on managed land are taken as a proxy for anthropogenic 62 
emissions and removals, and inter-annual variations in natural background emissions and removals, though these 63 
can be significant, are assumed to average out over time.  64 

National territory 65 
National inventories include greenhouse gas emissions and removals taking place within national territory and 66 
offshore areas over which the country has jurisdiction. There are some special issues that are described in Section 67 
8.2.1 of Volume 1. For example, emissions from fuel use in road transport is included in the emissions of the 68 

                                                           
1 Note: Sections 1.1-1.4 and 1.6 will be updated in the second-order draft (SOD) to reflect refinements in other chapters.  
2 The Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories (1996 Guidelines, IPCC, 1997), The Good 

Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories (GPG2000, IPCC, 2000), and The 
Good Practice Guidance for Land Use, Land-use Change and Forestry (GPG-LULUCF, IPCC, 2003). 

3  See the Report of the Fourth Session of the Subsidiary Body for Scientific and Technological Advice 
(FCCC/SBSTA/1996/20), paragraph 30; decisions 2/CP.3 and 3/CP.5 (UNFCCC reporting guidelines for preparation of 
national communications by Parties included in Annex I to the Convention, part I: UNFCCC reporting guidelines on annual 
inventories), decision 18/CP.8, revising the guidelines adopted under decisions 3/CP.5, and 17/CP.8 adopting improved 
guidelines for the preparation of national communications from Parties not included in Annex I to the Convention, and 
subsequent decisions 13/CP.9 and decision 15/CP.10.  
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country where the fuel is sold and not where the vehicle is driven, as fuel sale statistics are widely available and 69 
usually much more accurate.  70 

Inventory year and time series  71 
National inventories contain estimates for the calendar year during which the emissions to (or removals from) the 72 
atmosphere occur. Where suitable data to follow this principle are missing, emissions/removals may be estimated 73 
using data from other years applying appropriate methods such as averaging, interpolation and extrapolation. A 74 
sequence of annual greenhouse gas inventory estimates (e.g., each year from 1990 to 2000) is called a time series. 75 
Because of the importance of tracking emissions trends over time, countries should ensure that a time series of 76 
estimates is as consistent as possible. 77 

Inventory reporting  78 
A greenhouse gas inventory report includes a set of standard reporting tables covering all relevant gases, categories 79 
and years, and a written report that documents the methodologies and data used to prepare the estimates. The 2006 80 
Guidelines provide standardised reporting tables, but the actual nature and content of the tables and written report 81 
may vary according to, for example, a country’s obligations as a Party to the UNFCCC. The 2006 Guidelines 82 
provide worksheets to assist with the transparent application of the most basic (or Tier 1) estimation methodology.  83 

Greenhouse gases 84 
The following greenhouse gases are covered in the 2006 Guidelines4: 85 

• carbon dioxide (CO2) 86 

• methane (CH4) 87 

• nitrous oxide (N2O) 88 

• hydrofluorocarbons (HFCs) 89 

• perfluorocarbons (PFCs) 90 

• sulphur hexafluoride (SF6) 91 

• nitrogen trifluoride (NF3) 92 

• trifluoromethyl sulphur pentafluoride (SF5CF3) 93 

• halogenated ethers (e.g., C4F9OC2H5, CHF2OCF2OC2F4OCHF2, CHF2OCF2OCHF2) 94 

• and other halocarbons not covered by the Montreal Protocol including CF3I, CH2Br2
 
 CHCl3, CH3Cl, CH2Cl2 

5
   95 

The gases listed above have global warming potentials (GWPs) identified by the IPCC prior to finalisation of the 96 
2006 Guidelines. A GWP compares the radiative forcing of a tonne of a greenhouse gas over a given time period 97 
(e.g., 100 years) to a tonne of CO2. The 2006 Guidelines also provide methods for gases for which GWP values 98 
were not available prior to finalisation, i.e., C3F7C(O)C2F5

, C7F16, C4F6, C5F8 and c-C4F8O.  99 

These gases are sometimes used as substitutes for gases that are included in the inventory and countries are 100 
encouraged to provide estimates for them. 101 

Other gases 102 
The 2006 Guidelines also provide information for the reporting of the following precursors: nitrogen oxides (NOx), 103 
ammonia (NH3), non-methane volatile organic compounds (NMVOC), carbon monoxide (CO) and sulphur dioxide 104 
(SO2) although methods for estimating emissions of these gases are not given here.  105 

Sectors and Categories 106 
Greenhouse gas emission and removal estimates are divided into main sectors, which are groupings of related 107 
processes, sources and sinks: 108 

• Energy 109 

• Industrial Processes and Product Use (IPPU) 110 

                                                           
4  The halogenated gases are typically emitted in smaller amounts than CO2, CH4 and N2O, but may have long atmospheric 

lifetimes and strong radiative forcing effects.  
5  For these gases, emissions could be estimated following the methods described in Section 3.10.2 of Volume 3 if necessary 

data are available, and then could be reported under sub-category 2B10 ‘Other’. 
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• Agriculture, Forestry and Other Land Use (AFOLU) 111 

• Waste 112 

• Other (e.g., indirect emissions from nitrogen deposition from non-agriculture sources6) 113 

Each sector comprises individual categories (e.g., transport) and sub-categories (e.g., cars). Ultimately, countries 114 
will construct an inventory from the sub-category level because this is how IPCC methodologies are set out, and 115 
total emissions calculated by summation. A national total is calculated by summing up emissions and removals 116 
for each gas. An exception is emissions from fuel use in ships and aircraft engaged in international transport which 117 
is not included in national totals, but is reported separately. 118 

In order to calculate a national total it is necessary to choose an approach to include harvested wood products 119 
(HWP). Countries can select any of the approaches reflected in Chapter 12 of Volume 4 for the AFOLU Sector to 120 
do this.  121 

Reporting is generally organised according to the sector actually generating emissions or removals. There are some 122 
exceptions to this practice, such as CO2 emissions from biomass combustion for energy, which are reported in 123 
AFOLU Sector as part of net changes in carbon stocks. Where CO2 emissions are captured from industrial 124 
processes or large combustion sources, emissions should be allocated to the sector generating the CO2 unless it 125 
can be shown that the CO2 is stored in properly monitored geological storage sites as set out in Chapter 5 of 126 
Volume 2. 127 

1.2 ESTIMATION METHODS 128 

As with the 1996 Guidelines and IPCC Good Practice Guidance the most common simple methodological 129 
approach is to combine information on the extent to which a human activity takes place (called activity data or 130 
AD) with coefficients which quantify the emissions or removals per unit activity. These are called emission factors 131 
(EF). The basic equation is therefore: 132 

EFADEmissions •=  133 

For example, in the energy sector fuel consumption would constitute activity data, and mass of carbon dioxide 134 
emitted per unit of fuel consumed would be an emission factor. The basic equation can in some circumstances be 135 
modified to include other estimation parameters than emission factors. Where time lags are involved, due for 136 
example to the time it takes for material to decompose in a landfill or leakage of refrigerants from cooling devices, 137 
other methods are provided, for example first order decay methods. The 2006 Guidelines also allow for more 138 
complex modelling approaches, particularly at higher tiers. 139 

Though this simple equation is widely used, the 2006 Guidelines also contain mass balance methods, for example 140 
the stock change methods used in the AFOLU sector which estimates CO2 emissions from changes over time in 141 
carbon content of living biomass and dead organic matter pools.  142 

Carbon dioxide from the combustion or decay of short-lived biogenic material removed from where it was grown 143 
is reported as zero in the Energy, IPPU and Waste Sectors (for example CO2 emissions from biofuels7,8, and CO2 144 
emissions from biogenic material in Solid Waste Disposal Sites (SWDS)). In the AFOLU Sector, when using Tier 145 
1 methods for short lived products, it is assumed that the emission is balanced by carbon uptake prior to harvest, 146 
within the uncertainties of the estimates, so the net emission is zero. Where higher Tier estimation shows that this 147 
emission is not balanced by a carbon removal from the atmosphere, this net emission or removal should be included 148 
in the emission and removal estimates for AFOLU Sector through carbon stock change estimates. Material with 149 
long lifetime is dealt with in the HWP section. 150 

IPCC methods use the following concepts: 151 

Good Practice: In order to promote the development of high quality national greenhouse gas inventories a 152 
collection of methodological principals, actions and procedures were defined in the previous guidelines and 153 
collectively referred to as good practice. The 2006 Guidelines retain the concept of good practice including the 154 
definition introduced with GPG2000. This has achieved general acceptance amongst countries as the basis for 155 
                                                           
6  Estimates include N2O emissions from deposition of anthropogenic nitrogen (N) from NOx/NH3 wherever deposited and 

from whatever source (but not allocated to specific sectors). The reason for this is that emission factors for nitrogen deposited 
are of the same magnitude for agricultural sources as for other nitrogen sources, even when the N is deposited in the ocean. 

7  CO2 emissions from the use of biofuels should be reported as an information item for QA/QC purposes.  
8  In these guidelines peat is assumed not to be a biofuel. 
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inventory development and says that inventories consistent with good practice are those which contain neither 156 
over-  nor under-estimates so far as can be judged, and in which uncertainties are reduced as far as practicable.  157 

Tiers: A tier represents a level of methodological complexity. Usually three tiers are provided. Tier 1 is the basic 158 
method, Tier 2 intermediate and Tier 3 most demanding in terms of complexity and data requirements. Tiers 2 and 159 
3 are sometimes referred to as higher tier methods and are generally considered to be more accurate.   160 

Default data: Tier 1 methods for all categories are designed to use readily available national or international 161 
statistics in combination with the provided default emission factors and additional parameters that are provided, 162 
and therefore should be feasible for all countries.  163 

Key Categories: The concept of key category9 is used to identify the categories that have a significant influence 164 
on a country’s total inventory of greenhouse gases in terms of the absolute level of emissions and removals, the 165 
trend in emissions and removals, or uncertainty in emissions and removals. Key Categories should be the priority 166 
for countries during inventory resource allocation for data collection, compilation, quality assurance/quality 167 
control and reporting.  168 

Decision Trees: Decision trees for each category help the inventory compiler navigate through the guidance and 169 
select the appropriate tiered methodology for their circumstances based on their assessment of key categories. In 170 
general, it is good practice to use higher tier methods for key categories, unless the resource requirements to do so 171 
are prohibitive. 172 

1.3 STRUCTURE OF THE GUIDELINES 173 

Volumes: The 2006 IPCC Guidelines contain 5 volumes, one for each sector (Volumes 2-5) and one for general 174 
guidance applicable to all sectors (Volume 1).  175 

• Volume 1: General Guidance and Reporting 176 

• Volume 2: Energy 177 

• Volume 3: Industrial Processes and Product Use (IPPU) 178 

• Volume 4: Agriculture, Forestry and Other Land Use (AFOLU) 179 

• Volume 5: Waste 180 

This five-volume structure means the cross referencing will be required between two volumes at most: Volume 1 181 
(General Guidance and Reporting), and the relevant sectoral volume. 182 

Chapters: Volume 1 contains chapters that provide detailed cross-cutting guidance by topic as described in more 183 
detail in Section 1.5. Volumes 2-5 contain chapters that provide methodological guidance for specific emission 184 
and removal categories, along with specific recommendations for uncertainty, QA/QC, time series consistency, 185 
and reporting. The volume and chapter structure is presented in Table 1 in the Overview of the 2006 Guidelines. 186 

Annexes: Annexes are intended to include additional often detailed information beyond what is necessary for a 187 
Tier 1 estimate, for example extended data tables.  188 

Appendices: The 2006 IPCC Guidelines present some technical material in appendices, where emissions or 189 
removals are poorly understood and where there is insufficient information available to develop reliable, globally 190 
applicable, default methods for a particular source or sink. Countries may use appendices as a basis for further 191 
methodological development, but a national inventory can be considered complete without the inclusion of 192 
estimates for these sources. 193 

Worksheets: Worksheets are tools designed to provide easy calculation of Tier 1 methodologies. Worksheets are 194 
not provided for higher tiers, although they can also be used where the higher tier method is similar to Tier 1 (e.g., 195 
where national data is used instead of default data). Some more complex approaches are provided in spreadsheets 196 
in the attached CD.  197 

Reporting Tables: The reporting tables are intended to give sufficient detail required for transparent reporting of 198 
national greenhouse gas inventories and follow a disaggregated category list. They include summary tables, 199 
sectoral tables, background tables and trend tables. The background tables include summary activity data for 200 
increased transparency and to facilitate comparison of data across countries. Reporting tables also include results 201 

                                                           
9 Chapter 4 of Volume 1 provides more details of key categories and approaches to identifying key categories for national 

inventories. 
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of a key category analysis and uncertainty assessment. Reporting also includes memo items (emissions to be 202 
reported but not included in national totals) and information items for increased transparency. 203 

1.4 INVENTORY QUALITY 204 

These guidelines provide guidance on ensuring quality on all steps of the inventory compilation – from data 205 
collection to reporting. They also provide tools to focus resources on the areas where they will most benefit the 206 
overall inventory and encourage continuous improvement. Experience has demonstrated that using a good practice 207 
approach is a pragmatic means of building inventories that are consistent, comparable, complete, accurate and 208 
transparent – and maintaining them in a manner that improves inventory quality over time. Indicators of inventory 209 
quality are: 210 

Transparency: There is sufficient and clear documentation such that individuals or groups other than the inventory 211 
compilers can understand how the inventory was compiled and can assure themselves it meets the good practice 212 
requirements for national greenhouse gas emissions inventories. Documentation and reporting guidance is 213 
provided in Chapter 8, Reporting Guidance and Tables, of Volume 1 and in the respective chapters of Volume 2-214 
6 (see also Volume 1, Chapter 6, QA/QC and Verification). 215 

Completeness: Estimates are reported for all relevant categories of sources and sinks, and gases. Geographic areas 216 
within the scope of the national greenhouse gas inventory are recommended in these Guidelines. Where elements 217 
are missing their absence should be clearly documented together with a justification for exclusion (see Volumes 218 
2-5). 219 

Consistency: Estimates for different inventory years, gases and categories are made in such a way that differences 220 
in the results between years and categories reflect real differences in emissions. Inventory annual trends, as far as 221 
possible, should be calculated using the same method and data sources in all years and should aim to reflect the 222 
real annual fluctuations in emissions or removals and not be subject to changes resulting from methodological 223 
differences. (See Chapter 2: Approaches to Data Collection, Chapter 4: Methodological Choice and Identification 224 
of Key Categories, and Chapter5: Time Series Consistency in Volume 1.) 225 

Comparability: The national greenhouse gas inventory is reported in a way that allows it to be compared with 226 
national greenhouse gas inventories for other countries. This comparability should be reflected in appropriate 227 
choice of key categories (see Volume 1, Chapter 4), and in the use of the reporting guidance and tables and use of 228 
the classification and definition of categories of emissions and removals presented in Table 8.2 of Chapter 8, and 229 
Volumes 2-5. 230 

Accuracy: The national greenhouse gas inventory contains neither over- nor under-estimates so far as can be 231 
judged. This means making all endeavours to remove bias from the inventory estimates (see especially Chapter 2, 232 
Approaches to Data Collection, and Chapter 3, Uncertainties, in Volume 1 and Volumes 2-5). 233 

Uncertainty assessment (details provided in Chapter 3 of Volume 1) is an important component of good practice 234 
in national greenhouse gas inventory development. The uncertainty analysis characterises the range and likelihood 235 
of possible values for the national inventory as a whole as well as for its components. Awareness of the uncertainty 236 
of parameters and results provides inventory compilers with insight when evaluating suitable data for the inventory 237 
during the data collection and compilation phases. Uncertainty assessment also helps identify the categories that 238 
contribute most to the overall uncertainty, which helps the inventory compiler prioritise future inventory 239 
improvements.  240 

The 2006 Guidelines encourage continuous improvement and rigor through QA/QC and verification activities. A 241 
number of concepts and tools in Chapter 6 in Volume 1 are provided to support efficient inventory management, 242 
checking and continuous improvement. These activities will ensure that the best use of limited resources can be 243 
made and a quality consistent with good practice is achieved for each inventory. 244 

Regular communication and consultation with providers of data is recommended throughout the inventory 245 
activities (from data collection to final reporting). This communication will build working relationships between 246 
data supplier and inventory compilers that will benefit the inventory both in terms of efficiency and quality. This 247 
activity will also help to keep the inventory compilers informed of the development of new datasets and even 248 
provide opportunities to influence the planning and specifications of data provider’s data collection activities. 249 
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1.5 NATIONAL INVENTORY MANAGEMENT 250 

SYSTEMS 251 

New guidance in section 1.5 of the 2019 Refinement. It provides guidance on the development, improvement and 252 
maintenance of national GHG inventory management systems and highlights the importance of such institutional 253 
systems in the inventory compilation process.  254 

This guidance is not intended to be prescriptive. It instead provides examples which illustrate the typical 255 
components of a management system and practical guidance on tools and approaches. 256 

It is good practice for the national GHG inventory compilation process to be managed through a recognised, 257 
supported, and sustainable institutional system. 10  Such a GHG inventory management system includes the 258 
processes and expertise involved in the compilation inventory data and reports. It is a tool with which a country 259 
can track trends in emissions/removals and understand the performance of mitigation measures. 260 

A national inventory management system can support: 261 

• Efficient inventory updates (e.g. annual or biennial updates); 262 

• Increased quality11 and availability of data and reporting, including the detail needed by national decision 263 
makers and stakeholders engaged in mitigation measures. 264 

1.5.1 Institutional Arrangements 265 

This Section introduces the concept of institutional arrangements and its typical components with respect to 266 
national GHG inventories. It provides guidance on identifying appropriate components in keeping with the 267 
inventory’s intended uses. This section also provides examples of typical types of stakeholders and their roles and 268 
responsibilities.   269 

Institutional arrangements includes the interactions between organisations that oversee and contribute to GHG 270 
inventory outputs. Institutional arrangements are country-specific and tailored to the competencies and capacities 271 
within governments (e.g. environment, energy, agricultural, and statistical ministries), academic/research 272 
institutions, and private organisations and consultants.   273 

1.5.1.1 SCOPE AND MANDATE 274 

The scope and mandate of a country’s institutional arrangements for national GHG inventories describes what is 275 
included in a country’s GHG inventory, why the GHG inventory is needed and timeframes for the inventory 276 
compilation process. More specifically:  277 

Scope: Summarizes what sectors, gases, and data need to be included in the GHG inventory and the 278 
updating frequency. The scope should define the time-series duration, gases, sectors, and categories to be 279 
included as well as schedule for GHG inventory compilation, preparation, approval, and release.   280 

Mandate: Summarizes the reasons for compiling the GHG inventory (e.g. UNFCCC reporting 281 
commitments, national policy making, stakeholder engagement, and/or mitigation performance tracking). 282 
The mandate should justify the chosen scope of the inventory. 283 

A simple scope and mandate table can compliment more detailed descriptions. A suggested table for capturing and 284 
sharing scope and mandate information is presented in Table 1.1. An illustrative example constructed around the 285 
United Kingdom’s GHG inventory scope and mandate is presented in Table 1.2.286 

                                                           
10 Formally and legally recognised by the national government as the official reference for national GHG emissions and 

removal data. Supported with sufficient resources to complete the work of preparing GHG inventories to meet the country’s 
chosen needs and agreements. The institutional arrangements for preparing inventories are sustainably organized so that the 
work of preparing GHG inventories can be performed in a continuous manner into the future. 

11 Transparency, accuracy, completeness, consistency and comparability. 
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 287 

TABLE 1.1 
A SUGGESTED TABLE FOR CAPTURING AND SHARING INFORMATION ON THE SCOPE AND MANDATE 

Scope Mandates a-n (Country specific requirements for compilation and reporting) 

Mandate A Mandate B Mandate C Mandate D 

Gases/Pollutants 

CO2, CH4, N2O     

F-gases     

Other gases     

Sectors 

Energy, IPPU, 
Agriculture, Waste, 
LULUCF 

    

Other sectors     

Time series 

Time steps     

Start and end year     

Reporting/update     

Frequency     

Formats     

288 
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 289 

TABLE 1.2 
ILLUSTRATIVE SCOPE AND MANDATE TABLE FOR UK REPORTING AND MRV REQUIREMENTS ASSOCIATED WITH ITS GHG 

INVENTORY 

Scope Mandates 

UNFCCC: 
Annual 
Reporting12 

UNFCCC: 
National 
Communication 
and Biennial 
Report 

UNFCCC: 
Nationally 
Determined 
Contributions13 

EU 
Monitoring 
Mechanism 
Regulation14 

National 
Carbon 
Budgets15 

National 
Statistics 
Environmental 
Accounts16 

Gases/Pollutants 

CO2, CH4, 
N2O 

Yes Yes Yes Yes Yes Yes 

F-gases Yes Yes Yes Yes Yes Yes 

Precursors 
(SO2, NOx, 
CO, 
NMVOC) 

Yes Yes No Yes No Yes 

Sectors 

Energy, 
IPPU, 
Agriculture, 
Waste 

Yes Yes Yes Yes Yes Yes 

LULUCF Yes Yes No Yes Yes Yes 

Time series 

Yearly 
values 1990 
to latest 
year -2 

Yes Yes Yes Yes Yes Yes 

Projections: 
5 yearly 
steps, latest 
inventory 
year to 
2040 

No No Yes Yes Yes No 

Reporting 

Frequency Annual Biennial 5 Years Annual Annual Annual 

Formats CRF17 CRF: Summary 
table 2 

CRF: Summary 
table 2 

CRF Carbon 
Budget 

Environmental 
Accounts18 

Note: Many well-established GHG inventories are compiled in tandem with national air pollutant inventories. This integration can provide 290 
efficiencies as a large proportion of the activity data is the same for both. It may also improve linkages (through consistent use of data) 291 
between climate mitigation and air quality policies and measures and help inform decision makers of co-benefits and potential conflicts. It 292 
may be worth considering pooling resources, management systems for both GHG and air pollutant inventories. 293 

                                                           
12 http://unfccc.int/documentation/documents/advanced_search/items/6911.php?priref=600007789#beg. 
13 Article 4(9) of the Paris Agreement 

http://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf (UK is currently part 
of the EU Burden Sharing Agreement). 

14 UK reporting commitments to the EU: https://ec.europa.eu/clima/policies/strategies/progress/monitoring_en. 
15 https://www.gov.uk/guidance/carbon-budgets. 
16 https://www.ons.gov.uk/economy/environmentalaccounts. 
17 http://unfccc.int/national_reports/annex_i_ghg_inventories/reporting_requirements/items/2759.php. 
18 https://www.ons.gov.uk/economy/environmentalaccounts. 

http://unfccc.int/documentation/documents/advanced_search/items/6911.php?priref=600007789#beg
http://unfccc.int/files/essential_background/convention/application/pdf/english_paris_agreement.pdf
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1.5.1.2 THE SINGLE NATIONAL ENTITY 294 

The term “single national entity” (SNE) is often used to refer to the lead organisation with the responsibility for 295 
reporting official national GHG estimates. It is often aligned with the national focal point or international point of 296 
contact on GHG emissions and removals reporting. The role of SNE is usually taken on by a government ministry 297 
with mandate to manage the country’s GHG inventory reporting. The role of SNE is sometimes delegated via 298 
nationally appropriate mandates/terms of reference to a relevant environmental or statistical agency with the 299 
powers to prepare official national reports. 300 

1.5.1.3 THE INVENTORY AGENCY 301 

The technical co-ordination of the GHG inventory data needs to be undertaken by a competent team. Some 302 
examples for engaging these technical competencies include: 303 

• A government ministry SNE acts as the inventory agency. The role of the inventory agency can be 304 
implemented by a government ministry SNE if it has the appropriate coordination and technical capacity.  305 

• A national agency/statistical office acts as the inventory agency. The coordination and technical 306 
compilation is delegated to a competent agency (e.g. statistics, meteorological, or environmental science). 307 
Such an agency is typically focused on providing technical support and analysis to government officials for 308 
decision making and reporting. It will often have expertise on certain sectors and access to some of the datasets 309 
needed for the compilation and will then outsource other data gathering and compilation for other sectors (e.g. 310 
forestry and LULUCF to forest agencies or institutions). 311 

• A private company, university or other non-government organisation acts as the inventory agency. The 312 
coordination and technical compilation is contractually delegated to an organisation outside of government, 313 
such as a university, research institute, or a consultancy/private company. This organisation is selected for its 314 
technical competency and capacity to provide or assemble the team for the compilation and reporting of the 315 
inventory. Contracts are typically set-up with well-defined deliverables and quality objectives 19  and 316 
commitments to engage the organisation over a suitable period of time (e.g. 3 to 5 years) to promote the 317 
sustained development and maintenance of the GHG inventory. Provisions should be in place for the potential 318 
transfer of systems, tools, and knowledge from the contracted organisation to the SNE or new contracting 319 
organisation at the end of the contract period. 320 

1.5.1.4 NATIONAL GHG INVENTORY TECHNICAL STEERING 321 
COMMITTEE 322 

To support national processes for approving GHG inventory estimates and documentation, countries may establish 323 
a national GHG inventory technical steering committee. This body can be also convened in support of prioritisation 324 
and implementation of sectoral improvements of the inventory.  325 

This committee can consist of stakeholders representing users of and data providers to the national inventory 326 
(research agencies, national statistical organisations, environmental agencies, education academic institutions, 327 
industrial trade associations, and consultancies). It can provide a forum for the SNE to gather these stakeholders 328 
to coordinate and inform GHG inventory activities and to secure data provision and independent analysis. 329 

1.5.1.5 ORGANIZATIONAL STRUCTURE  330 

A defined organisational structure helps formalise and communicate the functional roles of organisations and 331 
groups of organisations in the national inventory compilation process. A defined organisational structure provides 332 
stakeholders with an overview of organisational roles and responsibilities to elaborate terms of reference and guide 333 
the allocation of resources to preform inventory work. A generic organisational structure is illustrated in Figure 334 
1.1.   335 

                                                           
19 Linked to the quality principals (TCCCA referred to in Volume 1). 
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Figure 1.1 Illustrative GHG inventory organizational structure 336 

 337 
This structure could be elaborated with organisation names. 338 

Each organizational contributor to the inventory management system may have some form of terms of reference 339 
that specifies its functional role and responsibilities (e.g. inventory compilation, expert input, tool development 340 
and use, and/or data collection) and the schedule for conducting this work. Existing terms of reference for duties 341 
such as environmental data gathering or industrial reporting may be revised to address GHG inventory 342 
responsibilities.  343 

Countries may consider the need for new or modified laws or directives establishing requirements for GHG data 344 
collection, reporting, and quality management to formalize mandates for national GHG inventory processes. 345 

A detailed overview of stakeholder roles and responsibilities for data gathering, compilation, QA/QC, reporting 346 
and improvement functions and the identification of critical tools and services are elaborated below. 347 

1.5.1.6 STAKEHOLDER ROLES AND RESPONSIBILITIES 348 

There are a large number of stakeholders involved with and/or interested in GHG inventory outputs. Typical types 349 
of stakeholders are presented in Table 1.3. Managing the interests, contributions and involvement of these 350 
stakeholders is critical for a long term functional national inventory management system. 351 

 352 

TABLE 1.3 
LIST OF STAKEHOLDER TYPES WITH THEIR GENERAL ROLES AND CAPABILITIES NEEDED TO FUNCTION 

STAKEHOLDER Type TYPICAL ROLES NECESSARY Capabilities 

Single National Entity 
(SNE) /National Focal 
Point 

Acquisition and allocation of resources 
Long-term strategy for support to 
national decision makers, negotiations, 
climate action and reporting to 
stakeholders and UNFCCC 
Arranging contacts and agreements with 
collaborating entities that contribute data, 
research studies, estimate emissions or 
provide expert reviews, etc. 
Formal Submission of GHG inventory 
for National Communications (NC), 
Biennial Update Reports (BUR), 
Nationally Determined Contributions 
(NDCs) 

Technical and administrative expertise, as 
well as formal government authority 
Understanding of the UNFCCC reporting 
requirements and IPCC good practice 
concepts 
Capacity to coordinate and lead the process 
Authority to engage other government 
departments and non-government 
organisations 

Steering Committee: Note: 
A steering committee 
provides a function for a 
wide range of stakeholders 
to contribute to the 

Provide input to overall planning, 
coordination, management and technical 
facilitation of inputs and outputs in the 
process, advisors to the National Focal 
Point 

Sectoral, dataset and/or government policy 
involvement/awareness and authorities 
Involved with policy and decision making 
and negotiations (e.g. on target setting and 
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 353 

The process of stakeholder management is country-specific. However, there two useful steps for the coordination 354 
and management of stakeholders. 355 

• List of Stakeholders: The first is to maintain a list of all relevant stakeholders with their contact details, roles 356 
and responsibilities, and mandate. This list will complement the definition of an organizational structure. The 357 
list could include details on: 358 

1. stakeholders name;  359 

2. organization affiliation;  360 

3. contact details;  361 

4. mandate/terms of reference to contribute to the GHG inventory (if any);  362 

priorities of the GHG 
inventory development 
and to understand and 
disseminate the key 
messages on trends in 
GHGs  

Advice on choice of methods with regard 
to data availability and decision making 
needs 
 

mitigation implementation) that uses the 
GHG inventory data 

Management/Coordination 
& General QA/QC 

Management of contracts and delivery of 
workplans 
Coordination with all stakeholders 
Management of experts 
Management of data supply and data 
supply agreements 
Identification of resources necessary to 
improve data flows 
Coordination of reviews and responses to 
independent review/analysis and tracking 
of recommendations 
Technical Submission of GHG inventory 
for National Communications (NC), 
Biennial Update Reports (BUR), 
Nationally Determined Contributions 
(NDCs) 

Project Management & team management 
QA/QC 
Technical knowledge of the UNFCCC 
reporting requirements, UNFCCC review 
processes and IPCC methodologies 
Some technical awareness of tools and 
systems for gathering and reviewing data 

Compilation (Sector) 
Experts 
• Energy 
• IPPU 
• Agriculture 
• LULUCF 
• Waste 

Overall data gathering, compilation and 
document management 
Identify and propose ways to resolve 
cross cutting issues  
Undertake research, data collection, 
calculations, drafting, quality control, 
archiving, and documentation 
Coordinate with other sector experts to 
identify and resolve cross sectoral issues 
Specialist in a sector or group of 
categories 

Technical knowledge of the UNFCCC 
reporting requirements and IPCC 
methodologies 
Technical skills to carry out the work 
required for the GHG inventory calculation 
(data analysis, QA/QC, calculations, 
documentation) 
Specific national sectoral or sub-sectoral 
knowledge of practices and technologies 
employed, data sources, trade associations, 
networks, policies and key assumptions 

Data Providers Timely delivery of input data in 
appropriate format 
Management of data acquisition, 
processing and reporting systems, 
QA/QC requirements  
Communication with SNE 

Technical skills/knowledge of, legal 
authority to improve and enhance data 
collection 

Other contributors and 
users 

General interest in the work with 
provision of expertise, independent 
review or use of the data for other 
purposes 

Any 

Policy users GHG inventory data users that inform 
policies and feed into climate action 
analysis 

Any 
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5. engagements to date;  363 

6. sectors/categories involved with;  364 

7. type of involvement (e.g. as a data provider, data user, compilation expert etc). 365 

This listing of stakeholders and their relationship with GHG inventory activities contributes to an institutional 366 
memory for national GHG inventory management system. Inventory activities can include steering committee 367 
meetings, training sessions, sectoral workshops, compilation and reporting activities, consultations and reviews, 368 
etc.369 



 
DO NOT CITE OR QUOTE Chapter 1, Volume 1 (GGR) 
 
 First-order Draft 
 

DRAFT 2019 Refinement to the 2006 IPCC Guidelines for National Greenhouse Gas Inventories 1.15 

1.5.2 Datasets and data flows 370 

There are numerous datasets needed for GHG inventory compilation and many stakeholders who provide them. 371 
Approaches for data collection are provided in Chapter 2. Mapping the “flow” of data, in the form of a diagram, 372 
from data collection to final reporting further documents the inventory complication process. And illustrative 373 
example of such a diagram is provided in Figure 1.2. 374 

Figure 1.2 Illustrative data flow overview diagram example for South Africa 375 

 376 
More detailed data flows for specific datasets, sectors, or categories can also help document the process and build 377 
institutional memory. 378 

1.5.2.1 LIST OF DATASETS 379 

A centralised list of datasets, contributed to by sector experts and managed by the GHG inventory coordinator, can 380 
also build institutional memory and support compiling regular updates. A list of datasets will typically include:  381 

• unique name;  382 

• status (received or pending receipt);  383 

• description;  384 

• reference to a relevant data supply agreement;  385 

• location of the data;  386 

• stakeholder supplying (from list of stakeholders above);  387 

• sectors/categories of relevance;  388 

• update frequency. 389 
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1.5.2.2 DATA SUPPLY AGREEMENTS (DSA’S) 390 

Chapter 2 on data collection refers to the establishment of agreements formalising data supply. A data supply 391 
agreement (DSA) is a document that defines what data, from whom, to whom, and when it will be supplied for 392 
GHG inventory compilation. Ideally, a DSA is agreed between the GHG inventory SNE and the data supplier 393 
stakeholder. 394 

There are many potential DSA formats. Where there are national laws for data supply, these can be referenced. 395 
Where data supply is less formal, DSAs act as an informal specification. Suitable examples of DSAs can be found 396 
in many of the countries that are Annex I Parties to the Kyoto Protocol. 397 

DSAs will typically address the following elements: 398 

• background on the needs/mandate for the GHG inventory compilation; 399 

• reference to laws/terms of reference and any co-operation the data supplier and the GHG inventory activity; 400 

• objectives of the agreement with reference to an annex specifying the details; 401 

• confidentiality commitments; 402 

• signatures of GHG inventory representative and data supplier, if appropriate; 403 

• technical Annex containing details of the data to be supplied including: 404 

(i) unique Title of the dataset (so there is no confusion with other datasets); 405 

(ii) confidentiality flags; 406 

(iii) description including format (electronic format) and scope (time-series, detail, nomenclature, categories, 407 
geographies); 408 

(iv) supplying department/service; 409 

(v) deadlines for supply; 410 

(vi) details of QA/QC applied to the data prior to supply; 411 

(vii) uncertainties in the data. 412 

A generic template for the development of a DSA in the form of a memorandum of understanding with a data 413 
supplier can be found in the National Greenhouse Gas Inventory System Templates developed by the United States 414 
Environmental Protection Agency and United States Agency for International Development hosted by the LEDs 415 
group20. 416 

1.5.3 Compilation experts 417 

A national inventory management system is supported by a committed team of inventory compilation experts. 418 
These experts will understand the requirements for inventory quality (as defined in Chapter 1.4), IPCC methods, 419 
national emission/removal related processes/practices, and national datasets. Where possible, it is advantageous 420 
for experts to have a good understanding of international reporting and review processes, which can be developed 421 
through participation in international or regional peer review activities.  422 

1.5.3.1 ROLES AND RESPONSIBILITIES 423 

A number of roles and responsibilities for core compilation functions of the GHG inventory team are outlined in 424 
templates prepared by the US EPA in the Greenhouse Gas Inventory Toolkit21. These are not the only examples 425 
but provide a useful starting point for specifying terms of reference. The skills and experience of candidates are 426 
specific to the sector/categories (as indicated in the toolkit) and include time spent with the relevant datasets and 427 
working with emissions and removals categories.  428 

                                                           
20 http://ledsgp.org/resource/greenhouse-gas-inventory-system/?loclang=en_gb. 
21 http://ledsgp.org/resource/greenhouse-gas-inventory-system/?loclang=en_gb#ghg-toolkit. 

https://www.epa.gov/
https://www.epa.gov/
https://www.usaid.gov/
http://www.ledsgp.org/resource/greenhouse-gas-inventory-system#ghg-toolkit
http://ledsgp.org/resource/greenhouse-gas-inventory-system/?loclang=en_gb
http://ledsgp.org/resource/greenhouse-gas-inventory-system/?loclang=en_gb#ghg-toolkit
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1.5.3.2 TRAINING 429 

Suitably trained and/or experienced GHG inventory experts support a national inventory management system to 430 
efficiently produce high quality outputs. Training and experience development is often focussed in three key areas: 431 

Training in the methods in the updated 2006 IPCC Guidelines available from a number of training services and 432 
the UNFCCC/IPCC. 433 

Training in the specific implementation of the updated 2006 IPCC guidelines for the country. This training may 434 
include country-specific material. 435 

Participation in the UNFCCC review/ICA process, which can provide experts with broader experience with GHG 436 
inventories undertaken by other countries. 437 

1.5.4 GHG inventory management tools 438 

Workplans, data management systems, QA/QC systems, and documentation procedures facilitate the delivery of 439 
inventory outputs. 440 

1.5.4.1 WORKPLANS 441 

GHG inventories are often compiled on a cyclic basis annually, biennially or other periods with common steps 442 
across cycles. A national inventory workplan documents and communicate to stakeholders the schedule of steps 443 
in a cycle. An illustrative example workplan (based on an annual compilation timeframe) is presented in Table 1.4. 444 
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 445 

TABLE 1.4 
ILLUSTRATIVE WORKPLAN FOR THE PREPARATION OF GHG INVENTORY INCLUDING AN INDICATIVE TIMELINE FOR A 

WORK PROGRAMME OF 52 WEEKS (1 YEAR) 

Example Activity Indicative 
Deadlines 

Example Lead Stakeholder 

Agreement on the scope of work (including any identified 
improvements and updates to the time-series) and timeframes 
with stakeholders/steering committee. 

Week 1 SNE/inventory agency & 
steering committee engaged for 
prioritising improvements 

Appointing/engaging the team of experts to deliver the scope 
of work needed (data collection, compilation, QA/QC, 
documentation and reporting) establishing/revising Terms of 
Reference: 
• Roles and responsibilities.  
• Timelines. 
• Deliverables. 
• Time (budgets) allocation. 

Week 2-6 

SNE/ inventory agency 

Sectoral estimation (e.g. Energy, IPPU, Agriculture, LULUCF 
and Waste), including: 
• Collecting data (engaging with data suppliers) and checking 

data supplied; 
• Agreeing any new methodologies and/or continuation of 

existing methodologies; 
• Calculation of estimates; 
• QC (checking of all estimates); 
• QA (peer review of new estimates); 
• Documentation; 
• Finalisation of reporting formats. 

Week 3-30 

Compilation experts 

Collation of sectoral estimates into draft final datasets and 
national totals and trends (master summary files or database); 
compilation of uncertainty and key category analysis 

Week 30-34 

Inventory agency 
Compilation experts where 
needed for follow-up. 
 
 

QC of draft final estimates and documentation of changes and 
trends 

Week 32-36 

Drafting (collation of the sectoral documentation on methods, 
data sources and assumptions, key category and uncertainty 
analysis) into the National Inventory Report 

Week 34-40 

Consultation with stakeholders on draft final estimates and 
National Inventory Report and documented changes and trend 
features. 

Week 40-46 (SNE and steering committee 
engaged for stakeholder 
review/consultation on outputs) 

Finalisation of estimates and the National Inventory Report. Week 46-50 

Reporting and other deliverables to stakeholders and national 
decision-making processes. 

Week 50-52 

 446 

1.5.4.2 DATA MANAGEMENT SYSTEM   447 

The GHG inventory production process involves a large number of datasets compiled using an array of 448 
assumptions and expert judgement. No GHG inventory has a fully automated process for gathering data and 449 
producing outputs. Sectors and categories will use different data, data formats, data manipulations, and tools.   450 

There are many different data management systems used by countries. Some use sophisticated database tools 451 
connected to the internet and available for users upload data and to operate from remote locations. However, many 452 
currently operate using a collection of spreadsheets for calculating GHG estimates.   453 

Calculating GHG Estimates: Sector compilation experts need flexibility to compile estimates using tools 454 
appropriate to the complexity of their data and methods. Specialised models or spreadsheets may be appropriate. 455 
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Spreadsheets are accessible to a range of experts. Complex methods will be undertaken in specialised models or 456 
databases to facilitate complex calculations or the handling of large datasets. Common practices for documentation 457 
in all calculation files may address: 458 

• using standard classification and nomenclatures for compilation of estimates (this nomenclature can be based 459 
on country-specific or IPCC categories);  460 

• maintaining a master list of the calculation files, their types, authors, and versions; 461 

• using a standard file naming convention across categories and inventory cycles; 462 

• documenting in tools evidence for implementation of QA/QC procedures; 463 

• colour coding or other visual formatting to differentiate between areas of data input, calculations, QA/QC 464 
checks, explanations, and outputs; 465 

• documenting where historical data or methods have been revised; 466 

• documentation of complex models (see chapter 6); 467 

• standard output format for all reported data. 468 

Collation, Aggregation and Reporting:  Inventory data needs to be collated into a coherent set of tables that can 469 
be aggregated to produce detailed reporting formats, national totals, and summary tables. This collation enables 470 
general QA/QC to be applied more easily using tools to identify anomalies in trends and missing categories. The 471 
minimal information in a standardised data structure for time-series data include: 472 

• year (the year of the value in the time-series); 473 

• native nomenclature (if relevant the nomenclature used nationally and linked to the statistics, national 474 
definitions and/or source data. Allowing reports for national use in a nomenclature familiar to national 475 
stakeholders); 476 

• reporting nomenclature (e.g. IPCC categories and fuels/activities); 477 

• geography (identifying which part of the national geographical area is represented); 478 

• gas/pollutant; 479 

• type of variable (e.g. emission/removal, activity data, implied emission factor); 480 

• the variable value; 481 

• variable units; 482 

• notation key (if relevant); 483 

• reference/description of updates since previous compilation; 484 

• reference for the source of the value (calculation file). 485 

1.5.4.3 MANAGEMENT OF QA/QC & DOCUMENTATION MATERIAL 486 

Extensive guidance on QA/QC and documentation is presented in Chapter 6. A GHG inventory management 487 
system may include the following QA/QC, documentation, and archiving elements: 488 

• QA/QC Plan (see section 6.5 of the QA/QC chapter), including general and category-specific QC procedures 489 
(see sections 6.6 and 6.7). 490 

• A log of implemented QA and verification activities with reference to associated documentation and 491 
findings (see section 6.8 and 6.10 of the QA/QC chapter). 492 

• An inventory improvement plan containing potential, planned and implemented improvements. This plan 493 
may include: 494 

(i) improvement description;  495 

(ii) the categories/sector/GHG inventory activity (QA/QC, stakeholder engagement, data management 496 
etc) it relates to;  497 

(iii) the origin of the improvement (e.g. recommendation or expert suggestion); 498 
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(iv) the status (e.g. suggested, proposed, planned, work in progress, implemented) of the improvement;  499 

(v) priority (informed by the key category analysis);  500 

(vi) the owning stakeholder. 501 

• An inventory archive (see section 6.11 of the QA/QC chapter) that documents and stores data on the latest 502 
and previous GHG inventory estimates, reports, methodology documents, and calculation files.  503 

• Country-specific training material addressing country-specific methods and data management tools. 504 

1.5.5 Education, awareness raising and public access to 505 

information 506 

The GHG inventory is an asset to national decision makers and supporting analysts. The GHG inventory can 507 
provide evidence (e.g. increasing or decreasing trends and sectoral contributions) to support stakeholder 508 
engagement and decisions. 509 

Wider use and awareness of the GHG inventory can better engage stakeholders to improve data quality and 510 
accessibility, as well as better justify resource allocations for GHG inventory preparation and improvements. 511 

There are activities that can be useful in promoting the GHG inventory work and outputs. These activities also 512 
support action by Parties in meeting any international agreements on education, awareness raising and public 513 
access to information22 including: 514 

• Organizing GHG inventory orientated workshops with stakeholders. 515 

• Publication of the GHG inventory data in user-friendly forms using visual tools such as infographics to 516 
engage with wider stakeholders, students, the press and policy makers.   517 

• Development of overview and sector specific indicators and factsheets highlighting key stories on the 518 
trends and progress to targets.   519 

• Active engagement with and support the BUR, NC, NDC and policies and measures activities with 520 
relevant data and insights. Development of the GHG inventory as a tool to support projections and the 521 
quantitative analysis of GHG savings in policies and measures.   522 

1.6 COMPILING AN INVENTORY 523 

Compiling a greenhouse gas inventory is a step-by-step process. This section provides guidance on these steps for 524 
the inventory compiler, i.e., the person, persons or institutions who put together or compose the inventory from 525 
materials gathered from several sources. Compilation includes the collection of data, estimation of emissions and 526 
removals, checking and verification, uncertainty assessment and reporting.  527 

Before undertaking estimates of emissions and removals from specific categories an inventory compiler should 528 
become familiar with the material in Volume 1 General Guidance and Reporting. This Volume provides good 529 
practice guidance on issues that are common to all the estimation methods covered by the sector-specific guidance 530 
provided in Volumes 2 to 5 and reporting instructions.  531 

Summary of Volume 1:  532 

• Data collection: Collection of data is a fundamental part of inventory preparation. Chapter 2 of Volume 1 533 
provides guidance on initiating and maintaining a data collection program. It covers evaluating existing 534 
sources of data, and planning new emission measurements and surveys, extensive reference is made to 535 
guidance provided by other organisations. The chapter links the data collection process to the other general 536 
issues. 537 

• Uncertainty assessment: Estimates of uncertainty are needed for all relevant source and sink categories, 538 
greenhouse gases, inventory totals as a whole, and their trends. Chapter 3, Uncertainties, provides practical 539 
guidance for estimating and combining uncertainties, along with a discussion of the conceptual underpinnings 540 
of inventory uncertainty. Uncertainty issues related to specific category of emissions and removals are 541 
addressed in Volumes 2-5. 542 

                                                           
22 The Paris Agreement Article 12 for example. 
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• Key category analysis: Good practice guidance on how to identify key categories of emissions and removals 543 
is provided in Chapter 4, Methodological Choice and Identification of Key Categories. The key category 544 
concept is used, together with the decision trees in Volumes 2-5, to guide users in their methodological choice 545 
for each category. These decision trees are the critical link between methodological choice in the sector-546 
specific volumes and the identification of key categories in Volume 1.   547 

• Time series consistency: Ensuring the time series consistency of inventory estimates is essential for 548 
establishing confidence in reported inventory trends. Chapter 5, Time Series Consistency, provides methods 549 
for ensuring time-series consistency in cases where it is not possible to use the same method and/or data over 550 
the entire period. This chapter also provides good practice guidance on when to recalculate estimates for 551 
previous years and methods for accounting for changes in emissions and removals over time.  552 

• Quality Assurance (QA) and Quality Control (QC): A QA/QC system is an important part of inventory 553 
development. Chapter 6, QA/QC and Verification, describes the general QA/QC aspects to consider when 554 
compiling an inventory of emissions and removals. Good practice guidance on sector specific quality control 555 
checks are addressed in Volumes 2-5. Chapter 6 also describes techniques for verifying inventories using 556 
external data.  557 

• Precursors and indirect N2O emissions: Volume 1 also includes cross-sectoral guidance on dealing with 558 
precursors and indirect emissions of N2O from deposition of nitrogen compounds (resulting from NOx and 559 
NH3 emissions) in Chapter 7, Precursors and Indirect Emissions. 560 

• Reporting: Chapter 8, Reporting Guidance and Tables, specifically addresses issues related to reporting, 561 
including definitions of national territory, gases and reporting categories. Notation keys are introduced to 562 
account for completeness and transparency in reporting. The definitions of categories of sources and sinks 563 
take into account the structure of the sector guidance in Volume 2-5. The sectoral and summary reporting 564 
tables to be applied for reporting emissions and removals of each category are included in Chapter 8. Reporting 565 
tables on uncertainties, key category analysis, and emission trends have also been developed and are included 566 
in Chapter 8.  567 

Volumes 1 and Volumes 2 to 5 are complementary. After the compilers tasked with preparing estimates for specific 568 
emission and removal categories have familiarised themselves with the general guidance in Volume 1 they should 569 
use the specific sectoral volume(s) appropriate to their categories so that they can apply the requirements in a 570 
manner appropriate to their national circumstances. Figure 1.3 illustrates the steps of a typical inventory cycle. 571 
Quality control measures should be implemented at each step and should be documented according to the 572 
requirements of QA/QC and documentation given in Chapter 6 of Volume 1. 573 

1. The first step for a revised or new greenhouse gas inventory is to identify the key categories for the inventory 574 
so that resources can be prioritised. Where an inventory already exists, the key categories can be identified 575 
quantitatively from the previous estimates (see Volume 1 Chapter 4). For a new inventory the compiler will 576 
have to make a preliminary assessment based on local knowledge and expertise about large emission sources 577 
and inventories in countries with similar national circumstances or, if possible, make preliminary Tier 1 578 
estimates to assist in identifying key categories. Assessing the key categories helps the inventory compiler to 579 
focus effort and resources on the sectors that contribute most to the overall inventory or inventory uncertainty 580 
and so helps to ensure that the best possible inventory is compiled for the available resources. 581 

2. Once the key categories have been identified, the inventory compiler should identify the appropriate method 582 
for estimation for each category in the particular country circumstances. The sector-specific decision trees in 583 
Volumes 2-5 and the generalised decision tree in Chapter 4 of Volume 1 provide guidance on selecting 584 
appropriate methods. The selection of methods will be determined by the classification of a category as key 585 
or not key, and by both the data and the resources available. Guidance on data collection is provided in Chapter 586 
2 of Volume 1. 587 

3. Data collection should follow the selection of the appropriate methods. (See Chapter 2, 5 and 7 in Volume 1). 588 
Data collection activities should consider time series consistency and establish and maintain good verification, 589 
documentation and checking procedures (QA/QC) to minimise errors and inconsistencies in the inventory 590 
estimates. Data on uncertainties should if possible be collected at the same time. Guidance on the collection 591 
of new data in a cost effective way and on uncertainties is provided in Chapter 2 and Chapter 3 of Volume 1 592 
respectively. QA/QC activities should continue throughout this process to minimise errors and document data 593 
sources, methods and assumptions. The results of the data collection may lead to refinement of the methods 594 
chosen. 595 

4. Emissions and removals are estimated following the methodological choice and data collection. Care should 596 
be taken to follow the general guidance in Chapter 5, Time Series Consistency in Volume 1 especially if the 597 
data are incomplete for some years.  598 
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5. Once the inventory estimates are complete, the next step is to perform an uncertainty analysis and key category 599 
analysis (see Chapters 3 and 4 in Volume 1). These analyses may identify categories for which a higher tier 600 
should be used and additional data collected.  601 

6. Following the completion of the final quality assurance (QA) checks, the final step in the inventory process is 602 
to report the inventory (See Chapter 8 in Volume 1). The aim here is to present the inventory in an as concise 603 
and clear way as possible to enable users to understand the data, methods and assumptions used in the 604 
inventory. Provision of concise relevant background information and explanations in the reports helps to 605 
ensure the inventory (including the report) is transparent.  606 

The inventory compiler should base future inventory revisions on previous inventories. Thus an iterative process 607 
builds on and improves the inventory each time a new inventory is compiled as illustrated in Figure 1.3. When a 608 
revised inventory is compiled, all years estimates should be reviewed for consistency and updated integrating any 609 
feasible improvements where necessary. Chapter 5 in Volume 1 gives advice on compiling consistent time series 610 
and provides good practice approaches for achieving time series consistency. 611 

Figure 1.3 Inventory development cycle 612 
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Box 1.1 provides an example on using the 2006 Guidelines throughout the inventory cycle when estimating 636 
emissions from enteric fermentation. 637 
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BOX 1.1 638 
USING THE FLOW DIAGRAM (FIGURE 1.3) AND THE 2006 GUIDELINES – LIVESTOCK EXAMPLE 639 

Inventory compilers tasked with preparing estimates for specific emission and removal categories 640 
need to familiarise themselves with guidance in two Volumes: the relevant guidance in a sectoral 641 
volume (e.g., Volume 4, Agriculture, Forestry and Other Land Use), and the general guidance in 642 
Volume 1. Along with the diagram (see Figure 1.3) this box describes how the guidance in the two 643 
Volumes is used for estimating methane emissions from Enteric Fermentation: 644 

Start with your previous inventory where available and prioritise categories for estimation. 645 
• The inventory compiler can begin with the overall results of the previous national inventory, 646 

particularly the key category assessment, as a preliminary step to selecting methods and data 647 
(Chapter 4 of Volume 1). 648 

Familiarise yourself with general and sector specific QA/QC requirements. 649 
• Prior to collecting all the data and estimating emissions, the inventory compiler should consult 650 

the general guidance in implementing Quality Control (QC) procedures in Chapter 6 of Volume 651 
1 (QA/QC and Verification) along with the specific QC procedures for enteric fermentation 652 
described in Chapter 10 of Volume 4. QC procedures should be implemented at every step of 653 
the inventory cycle. This will include regular checking and clear documentation of data sources 654 
methods and assumptions. 655 

Choose appropriate methods based on category importance and data availability. 656 
• The inventory compiler should consult the decision tree and methodological guidance in 657 

Chapter 10 of Volume 4 to select an appropriate method. In this example, enteric fermentation 658 
is a key category, which indicates that normally Tier 2 or 3 should be selected. 659 

• The general guidance in Chapter 2 (Approaches to Data Collection) of Volume 1 and Chapter 660 
10 of Volume 4 will guide the inventory compiler in choosing appropriate emission factor, 661 
activity data and other estimation parameters. This may include identifying or choosing from 662 
existing data or collection and classification of new data. 663 

Collect the data necessary for the latest year and a consistent time series and uncertainty 664 
estimation. 665 
• The next step involves collection of the needed data for all years. The availability of data may 666 

sometimes restrict use of higher tier methods for key categories. 667 

• Chapter 5 (Time Series Consistency) of Volume 1 should be used if preparing estimates for 668 
more than one year. This guidance is particularly relevant if the selected method is different 669 
from the one used in previous inventories or the sources of data or their classification have 670 
changed. This can imply the need for recalculations of previous estimates or splicing of data 671 
series. Chapter 10 of Volume 4 should be consulted for source-specific guidance on time-series 672 
consistency. 673 

• In estimating uncertainties, inventory compilers should also refer to the general guidance on 674 
uncertainty in Chapter 3 of Volume 1 - paying particular attention to guidance on concepts and 675 
methods – and the uncertainty section of the enteric fermentation livestock chapter for source-676 
specific information (for example default uncertainties). Ideally, the inventory compiler should 677 
collect activity data, emission factors, and uncertainty information at the same time because this 678 
is the most efficient strategy. 679 

Estimate emissions/removals consistent with the guidance. 680 
• The next step is to estimate methane emissions from enteric fermentation for all relevant years. 681 

Relevant guidance for this step includes the specific guidance for enteric fermentation in 682 
Volume 4, Chapter 10 relating to completeness, reporting and documentation, and time series 683 
consistency sections. 684 

• The enteric fermentation emissions and uncertainty data are used subsequently as input into the 685 
compilation of the overall inventory, the estimation of category-specific and overall uncertainty, 686 
and the key category assessment. The results of these steps may require changes or revisions to 687 
the original estimate of emissions of enteric fermentation. 688 
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 689 
BOX 1.1 (CONTINUED) 690 

 691 
Check and review the estimates. 692 
• Following the Quality Assurance (QA) guidance in Volume 1, the inventory compiler should 693 

arrange for review of the estimate and documentation by technical experts not involved in the 694 
preparation of the inventory. External reviewers may suggest improvements or identify errors 695 
that would require a recalculation of the enteric fermentation estimate.  696 

Report the estimates. 697 

• The IPCC Guidelines provide guidance on reporting information on enteric fermentation in two 698 
places: the enteric fermentation chapter of Volume 4, and the reporting tables in Chapter 8 of 699 
Volume 1. The inventory compiler should consult both chapters for a complete description of 700 
reporting guidance. 701 

  Note: In the case of an initial inventory effort, with no previous key category analysis, a qualitative 702 
assessment of enteric fermentation could be used. See Chapter 2 and Chapter 4 of Volume 1. In this 703 
example, it can be concluded that methane from enteric fermentation is key in most inventories and 704 
should therefore be considered initially key. 705 
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