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1. The secretariat, under the guidance of the chairman of the Subsidiary Body for Scientific and
Technological Advice (SBSTA) and assisted by the co-chairmen of the workshop, has in this document
compiled elements and proposed a structure for a draft technical guidance on methodologies for
adjustments under Article 5, paragraph 2, based on the various documents that had been discussed
previously in this context.  The experience gained during the trial period of inventory review has also
been incorporated.  The elements on the sector specific guidance are taken from the miscellaneous
documents and the working papers on preliminary methodologies for adjustments prepared by the
consultants for the workshop in March 2000.

2. The origin of the paragraphs is given in parenthesis. These references in italics will not be part of
the final guidance.  They refer to findings of seven experts on preliminary options for methodologies to
apply adjustments in working papers No. 3 (a) to (g) (2000), a proposed structure for guidance on
adjustments in FCCC/SBSTA/2000/INF.5/Add.2 and views contained in documents
FCCC/SBSTA/2000/Misc.7/Add.1 and in FCCC/SBSTA/2000/Misc.7/Add.2 as well as decisions
21/CP.7, 22/CP.7 and 23/CP.7.

3. These elements are intended to support the discussion without prejudging the outcome of the
workshop or at the SBSTA.

4. Participants at the workshop may wish to modify, rearrange, delete, add to or elaborate on these
elements.
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ELEMENTS FOR A DRAFT TECHNICAL GUIDANCE ON METHODOLOGIES FOR
ADJUSTMENTS UNDER ARTICLE 5, PARAGRAPH 2 OF THE KYOTO PROTOCOL

 I.  OBJECTIVE

1. The objective of this technical guidance on methodologies for adjustments under Article 5,
paragraph 2, is to ensure consistency, comparability and transparency of adjustments, and that similar
methods are used for similar problems as far as possible across all inventories reviewed under Article 8.
(Decisions 21/CP.7, Misc 7/Add.2)

2. The application of the adjustments is guided by the operative paragraphs 3 to 11 of decision
-/CMP.1 (Good practice guidance and adjustments under Article 5, paragraph 2).

 II.  GENERAL APPROACH

3. The expert review teams under their collective responsibility shall, if needed, calculate and
document adjustments, as part of the individual review reports, following this technical guidance.
4. Adjustments are intended to correct inventory problems for the purpose of accounting emissions
inventories and assigned amounts of the Parties included in Annex I to the Convention (Annex I Parties)
(Decisions 21/CP.7).  If the expert review team finds that an estimate is not prepared in accordance with
the Intergovernmental Panel on Climate Change (IPCC) guidelines1 as elaborated by the IPCC good
practice guidance,2 but evidently does not lead to an overestimation of emissions in the base year or
underestimation in a year of the commitment period, the estimate does not have to be adjusted.

5. Adjusted estimates should be conservative for the Party concerned so as to ensure that, for the
base year(s), emissions3 are not overestimated and removals are not underestimated and, for a year of the
commitment period, emissions are not underestimated and removals are not overestimated.  (adapted
from decisions 21/CP.7)

6. This guidance is not comprehensive and may not cover all possible problems.  If some aspects of
a particular case are not covered by this guidance, the experts calculating the adjustment shall adhere to
paragraphs 3 to 11 of decision -/CMP.1 (Article 5.2) and this guidance as closely as possible.
(Misc.7/Add.1)

7. The expert review teams should strive to apply a simple approach, given the limited time
available for the calculation of adjustments (see paragraph 23). Accordingly, the expert review teams
may use country-specific data that is available from other sources, but they should avoid generating new
country-specific data, for example, by conducting surveys.

 III.  METHODS

A.  Choice of methods and parameters

8. If the problem concerns only one inventory year (e.g. calculation mistake for a single year) and
one component (e.g., inconsistent, incorrect or misapplied emission factors, activity data or model

                                                     
1     For the purpose of this document, the term IPCC guidelines denotes the Revised 1996 IPCC Guidelines for
National Greenhouse Gas Inventories.
2     For the purpose of this document, the term IPCC Good Practice Guidance denotes the IPCC Report on Good
Practice Guidance and Management of Uncertainty in National Greenhouse Gas Inventories.
3     For the purpose of this document, estimates of anthropogenic emissions by sources and removals by sinks of all
greenhouse gases (GHGs) not controlled by the Montreal Protocol are referred to as emissions and removals
respectively.
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parameters) of a given estimate, only this year or component should be replaced to adjust the emission
estimate.  (Misc.7/Add.2).

9. Expert review teams should decide which methods and parameters are appropriate for a specific
case based on this guidance.  The experts should follow the general recommendations given in this
section taking into account the sector-specific guidance in section IV.

10. The decision on the method shall take into account:

(a) The availability of country-specific data in the source category at the respective level of
aggregation that is required by the methods.  Collection of new country-specific data by the experts
should be avoided;

(b) The uncertainties of the available data;

(c) The relevant national circumstances that affect emissions or removals in the respective
source category; (Misc.7/Add.1-2)

(d) The sector specific guidance in section IV.

11. If the inconstancy of the submitted time series is the trigger for an adjustment, those estimates, or
the components of them, that lead to the discontinuity should be adjusted. If the same problem occurs in
more than one year, all of the adjusted estimates should be conservative (Misc.7/Add.2).  Adjustments to
one year in a time series may result in a discontinuity of the adjusted time series, if they are not triggerd
by a calculation mistake for a single year (Misc.7/Add.2).

12. If an emission estimate is missing,4 the following methods may be applied:5

(a) Interpolation, if an estimate is available and reviewed for both the prior and subsequent
years (INF.5/Add.2).  Subsequently, it should be ensured that the adjustment is conservative, taking into
account possible year-to-year fluctuations (see method A below);

(b) Extrapolation, if an estimate is available and reviewed for the subsequent or previous
years (INF.5/Add.2).  Subsequently it should be ensured that the adjustment is conservative, taking into
account the possible year-to-year fluctuations (see method B below);

(c) Application of IPCC tier 1 methods, if such a method, default emission factor or other
necessary data are available (see method G below);

(d) Extrapolation using an appropriate driver (see method C below); (Misc.7/Add.2)

(e) Emission estimation using an average Annex I emission rate and a country-specific
driver (see method H below);

(f) Linkages of emissions between gases or sources (see method I below).

13. The following potential problems relate to cases where the emission estimate was not prepared in
accordance with the IPCC guidelines as elaborated by the IPCC good practice guidance.

(a) To replace an emission factor or other parameter the following methods could be
applied:

                                                     
4     (e.g. where no information was reported at all or where it was reported as “not estimated” or “not occurring” but
countries with similar national circumstances report emissions of that source or international data is available.)
5     In this paper, the order in which methods are presented does not represent a ranking of the methods to be used.
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 (i) Interpolation, if a parameter is available and reviewed for both the prior and
subsequent years.  Subsequently, it should be ensured that the adjustment is
conservative, taking into account possible year-to-year fluctuations (see method
A below);

 (ii) Extrapolation, if a parameter is available and reviewed for the subsequent years
or previous years.  Subsequently, it should be ensured that the adjustment is
conservative, taking into account possible year-to-year fluctuations (see method
B below);

 (iii) Application of the IPCC default value or a conservative choice within the range
given by the IPCC guidelines (see method E below);

 (iv) Application of an average parameter for a cluster of countries with comparable
national circumstances (see method F below);

 (v) Application of values given in other recognized sources, such as international
databases,6 or from countries with similar conditions or other Annex I Parties
(see methods D and F below).  (Misc.7/Add.2)

(b) To replace activity data the following methods could be applied:

 (i) Interpolation, if data are available and reviewed for both the prior and
subsequent years.  Subsequently, it should be ensured that the adjustment is
conservative, taking into account possible year-to-year fluctuations (see method
A below);

 (ii) Extrapolation, if data are available and reviewed for the subsequent or previous
years.  Subsequently, it should be ensured that the adjustment is conservative,
taking into account possible year-to-year fluctuations (see method B below);

 (iii) Application of data from recognized national or international sources, such as
international databases (see method D below).

(c) To adjust estimates that were calculated using a method that is not compatible with the
IPCC guidelines as elaborated by the IPCC good practice guidance, or where a method is applied
incorrectly, the following methods could be used:

 (i) Application of IPCC tier 1 methods, if an IPCC tier 1 method, default emission
factor, activity data from national or international sources, or other necessary
data are available (see method G below);

 (ii) Emission estimation using an average Annex I emission rate and a country-
specific driver (see method H below); (Misc.7/Add.2)

 (iii) Linkages of emissions between gases or sources, if applicable (see method I
below).

(d) Problems with consistency, including the failure to provide consistent time series, could
be addressed by:

 (i) Increasing the emission estimates for the years except the base year, so that they
build a smooth trend with the highest estimate of the unadjusted time series.

                                                     
6      The IPCC emission factor database is under development.



Working paper
- 5 -

Version: 15-04-02; 1:29

(e) Problems of the allocation of emissions to the wrong source category should be
addressed by the following:

 (i) Recommendation to the Party to allocate according to the IPCC guidelines as
elaborated in the IPCC good practice guidance.

 (ii) Adjustment through reallocation of the emissions to the correct source category,
only if such reallocation affects total emissions of sources included in Annex A
of the Kyoto Protocol or removes double counting of removals. 7  (Misc.7/Add.1)

14. For lack of full coverage of sources in a source category or lack of full geographic coverage,
those methods should be applied that are recommended for a missing estimate (see paragraph 12).

Table 1. Summary of the main reasons and available methods for adjustments
Not prepared in accordance with the IPCC guidelines as elaborated by the IPCC good

practice guidance

Missing
estimate

Emission
factor or other

parameter
inappropriate

Activity data
inappropriate

Method
inappropriate

Inconsistent
time series

Allocation
to

inappropriate
source

category

Lack of full
geographic
coverage

A.  Interpolation of emission estimates
or parameters X X X X

B.  Extrapolation of emission estimates
or parameters X X X X

C.  Extrapolation of emissions using
drivers or surrogate data X X X

D.  Application of data from
international databases X X

E.  Application of IPCC default value X
F.  Application of an average parameter
for a cluster of countries X

G.  Application of IPCC tier 1 methods X X X
H.  Emission estimation using an
average Annex I emission rate and a
country-specific driver

X X X

I.  Linkage of emissions between gases
or source categories X X X X

J. Increasing the emission estimates for
the years except the base year X

K. Reallocation of the emissions to the
correct source category X

B.  Further details on the general methods

15. In the following section, the requirements for the application of the methods mentioned in the
section above are further described:

A. Interpolation of emission estimates or parameters is applicable where reviewed values of the
years adjacent to the year in question are available.  Guidance on interpolation as provided in IPCC good
practice guidance, section 7.3.2.2, should be followed if interpolation is used.

B. Extrapolation of emission estimates or parameters is applicable if reviewed values are
available for some years but are missing for the required year.  The experts should thoroughly analyse
data for available years to determine the functional form of the extrapolation chosen (for example linear
or polynomial) and report the number of existing values considered to derive the extrapolated estimate,

                                                     
7     If such reallocation does not affect total emissions of sources included in Annex A, reallocation is recommended
to the Party, but no adjustment is necessary.
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as well as year-to-year fluctuations in previous years and the assumptions made to calculate the
extrapolation.  Guidance on trend extrapolation provided in IPCC good practice guidance, section
7.3.2.2, should be followed if this method is used.  (Misc.7/Add.1)

C. Extrapolation of emissions using drivers or surrogate data can be applied if emission
estimates for the source category are available for the Party for some years but are missing for the
required year.  The emissions need to be strongly correlated with other well-known and more readily
available indicative data.  Experts shall demonstrate and report the significance of the relationship of the
drivers they used to calculate a missing estimate, including the year-to-year fluctuations, and shall report
the assumptions made to calculate the extrapolation.  Guidance on surrogate methods provided in IPCC
good practice guidance, section 7.3.2.2, should be followed if this method is used.  (Misc.7/Add.1)

D. Application of data from international databases could be used to replace activity data or
other parameters.  If international data are used, the exact source and the date of retrieval should be
reported.  It should be checked whether the geographical coverage of the database corresponds to the
country’s geographical definition used for reporting under the UNFCCC.  A brief description of how the
international source collects its data and how this data compares with any data provided by the Party
directly should be provided (see 25).  Sources of such data for the different sectors are listed in section
IV.

E. Application of IPCC default values or a conservative choice within the range provided by the
IPCC could be used to replace a deficient emission factor.  For the default emission factors, the IPCC
good practice guidance should always be consulted before the IPCC guidelines.  If a factor is chosen, the
experts should report how the chosen default emission factor reflects the national circumstances in a
conservative manner.

F. Application of an average parameter for a cluster of countries with comparable national
circumstances for the respective source category could be used to correct a deficient parameter of the
Party in question.  Comparable national circumstances could relate to, inter alia, design, operation or
management practices, types of oil and gas activity or the age of equipment or installations and their
technical features.  Assumptions made for the composition of the cluster should be reported, as well as
how this average parameter compares with the default parameter or range provided in the IPCC
guidelines.  (Misc.7/Add.1)

G. Application of IPCC tier 1 methods could be used if an emission estimate is missing entirely.
For such estimation, national or international activity data and IPCC default emission factors are to be
used.  For the methods, the IPCC good practice guidance should always be consulted before the IPCC
guidelines.  IPCC tier 1 methods should be applied if reliable activity data for the IPCC tier 1 methods
are available and if a default emission factor is available that reflects the national circumstances of the
respective Party in a conservative manner.  All assumptions made to calculate emissions using IPCC tier
1 methods should be reported.  (Misc.7/Add.1)

H. Emission estimation using an average Annex I emission rate and a country-specific driver
can be used if an emission estimate is missing entirely but data for a parameter that is driving the
emissions of that source are available for the country in question.  The estimate is derived by establishing
a relationship between emissions and an appropriate driver (e.g., population, GDP, agricultural
production) for the cluster of countries with comparable national circumstances and applying this
relationship to the Party in question.  Comparable national circumstances for the respective source
category could, for example, relate to design, operation or management practices, types of oil and gas
activity, or the age of equipment or installations and their technical features.  Assumptions made for the
composition of the cluster and the established relationship should be reported.  (Idea from Misc.7/Add.2)

I. Linkage of emissions between gases or source categories could in some cases be used to
estimate the emissions of a specific gas or source category.  For example, CH4 and N2O emissions for
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fuel combustion activities could be calculated from CO2 emissions, if available.  The experts should
carefully assess whether such a relationship between gases exists for the respective source category when
this approach is used.  Examples are given in section IV.  (Misc.7/Add.1).

C.  Other issues

1.  Conservativeness
(Section adapted from Misc.7/Add.1-2, see also examples on page 14.)

16. To ensure that emission estimates are conservative as defined in paragraph 5 above, the final
adjusted estimate should be (for base year emissions or removals in a year of the commitment period) at
the 25 percentile and (for base year removals or emission in a year of the commitment period) at the 75
percentile of the ‘possible range’. Such ‘possible range’ could be

(a) The range of emission estimates obtained with the range of one or several input
parameters; in particular these provided by the IPCC good practice guidance.

(b) The range of emission estimates obtained from different methods; or

(c) The range of the uncertainty around a point estimate from uncertainty data available
from other Annex I Parties.

17. Expert review teams should first:

(a) Select methods that tend to produce conservative estimates; and

(b) Select conservative activity data, emission factors or any other parameter relevant to the
estimation of  GHG emissions for the method used.

18. In selecting conservative parameters, the expert review team should aim that the estimate (for
base year emissions or removals in a year of the commitment period) is at the 25 percentile and (for base
year removals or emission in a year of the commitment period) at the 75 percentile of the possible range
as a result of the range of the input parameter.

19. If the above steps (paragraphs 16 and 17) did not lead to a conservative emission estimate that
does not allow the expert review team to follow the requirements of paragraph 16 (a) or (b) (only one
method is available and only one set of parameters), the estimate should be multiplied by a conservative
factor in order to reach the limits given in paragraph 16 (c).

20. The experts should provide evidence in the specific cases for why the chosen adjustment is seen
as conservative.  Conservative estimates should still be in the range of those methods and parameters
used by other Annex I Parties and/or included in the IPCC Guidelines.  (Section adapted from
Misc.7/Add.1-2)

2.  Procedures
(from para 73-80 of review guidelines)

21. Within the review of the inventory, the expert review team shall list all the problems identified,
indicating which would need an adjustment, and send this list to the Party included in Annex I no later
than twenty-five weeks from the submission due date of the annual inventory.  This list is prepared under
the collective responsibility of the expert review team.

22. The Party included in Annex I shall comment on these questions within six weeks and, where
requested by the review team, may provide revised estimates.

23. If still needed, the expert review team shall calculate adjustments in accordance with this
guidance, in consultation with the Party concerned and prepare a draft individual inventory review report,
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which includes, where appropriate, adjusted estimates and related information, within eight weeks of the
receipt of the comments on the questions posed and shall send the draft report to the Party concerned.

24. The Party included in Annex I shall be provided with four weeks to comment on the draft
individual inventory review report and, where appropriate, on whether it accepts or rejects the
adjustment, including its rationale.  If the Party concerned disagrees with the proposed adjustment(s) the
expert review team should send the notification by the Party along with its recommendation in its final
report to the COP/MOP and the Compliance Committee, which will resolve the disagreement in
accordance with the procedures and mechanisms on compliance.

25. The secretariat shall archive all information related to adjustments and make it available to all
expert review teams to enable them to apply adjustments, if needed, consistently across countries.

3.  Reporting

26. The following information on adjustments should be reported by the expert review teams in the
review reports:

(a) The original estimate, if applicable;

(b) The underlying problem;

(c) The adjusted estimate;

(d) The rationale for the adjustment;

(e) The assumptions, data and methodology used to calculate the adjustment;

(f) A description of how the adjustment is conservative;

(g) The expert review team's identification of possible ways for the Party included in
Annex I to address the underlying problem;

(h) The magnitude of the numerical values related to an adjusted problem as:

 (i) The percentage by which the aggregate adjusted greenhouse gas (GHG)
emissions for a Party included in Annex I exceed the aggregate submitted
emissions, defined as aggregate submitted emissions of the gases and taken from
the sources listed in Annex A to the Kyoto Protocol, for any single year;

 (ii) The sum of the numerical values of the percentages calculated in subparagraph
(i) above for all years of the commitment period for which the review has been
conducted;

(i) The number of reviews that identified and adjusted the problem previously, and the
percentage that the key source category contributes to the aggregate submitted emissions, defined as
aggregate submitted emissions of the gases and taken from the sources listed in Annex A to the Kyoto
Protocol (Decision 23/CP.7)
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 IV.  SECTOR SPECIFIC GUIDANCE8

A.  1A Fuel combustion activities

1.  General characteristics of the sector

27. Emission estimates from the fuel combustion activities are based on national energy statistics.  In
the sector-specific approach, emissions are calculated for each sector specifically on the basis of fuel
consumption in the sector.  Alternatively, the Reference Approach calculates the total CO2 emissions
from the combustion activities of all fuels used. This approach estimates apparent consumption of fuels
in the country, based on production of primary fuels and imports and exports of all fuels.  As a third
option, internationally available energy data can be used to calculate sector specific emissions (as
described in Working paper 3a).  While the sector-specific approach generally provides more accurate
sector emissions, it may not contain estimates for all sectors.

2.  Recommended or not recommended methods in this sector

28. If CO2 emissions are not available from all subsectors, two options are recommended:

(a) Disaggregate fuel data from international databases into the consuming subsectors as
described in working paper 3(a)9 or on the basis of the average allocation of the Annex I total for that
fuel, and use the new estimates for the missing subsectors;

(b) Replace all emission estimates for the sector with a properly completed reference
approach.

29. If CO2 emissions are available for each subsector but CH4 and N2O emissions are lacking, it is
recommended that estimates are derived using IPCC default values or an average ratio between CH4 and
CO2 emissions, as well as an average ratio between N2O and CO2 emissions, for all Annex I countries.
(WP3b)

30. If CH4 and N2O estimates are missing, and CO2 emissions are not available at subsector level, it
is recommended that the aggregated fuel data be disaggregated into the consuming subsectors and the
results used to estimate CH4 and N2O emissions.

31. If a country has imperfect energy data, and the energy data is not available in recognized
international sources, no appropriate adjustment method will be suitable.  In exceptional cases, emissions
could be estimated using the average per capita CO2 emission of a “cluster” of Annex I Parties with
similar circumstances. (WP3c)

3.  Sector-specific details for certain methods

32. International activity data are available from:

(a) United Nations Statistics Division (www.un.org/Depts/unsd):

 (i) Industrial Commodity Statistics Yearbook

 (ii) Monthly Bulletin of Statistics

(b) International Energy Agency (www.iea.org).

                                                     
8     This section, in particular recommendations relating to methods to be used and sector-specific details in certain
methods, requires to be elaborated further and streamlined at the workshop.
9     If this method is considered appropriate, its’ description will be included in the final version of the technical
guidance.
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33. For extrapolations (method C), drivers as given in table 1 could be used.  Drivers at the
macroeconomic level are usually better correlated to relatively aggregated emissions than to subsector-
specific emissions.  (WP3c)

Table 1. Drivers for emissions from fuel combustion activities (to be modified or expanded as
appropriate)
Emissions Possible drivers10 Source
1A1 Energy industries
1A1a Public electricity and heat production GDP, public electricity production

(only for fossil fuel thermal power)
1A4b Residential Population
1A2 Manufacturing industries
1A3 Transport
1A4 Other sectors

B.  1B Fugitive emissions from fuels

1.  General characteristics of the sector

34. Fugitive emissions from fuels are divided into two main source categories:

(a) Solid Fuels - this category is subdivided into fugitive methane emissions from coal
mining and from solid fuel transformation or handling.

(b) Oil and Natural Gas - this category accounts for all direct GHG emissions, except those
from fuel combustion, which may be attributed to oil and gas exploration, production,
processing/refining, transmissions or final distribution activities.  For reporting purposes, the category is
subdivided into three categories:  fugitive emissions from gas systems, fugitive emissions from oil
systems, and venting and flaring emissions from oil and gas systems.

35. For infrastructure data, use of consistent terminology and clear definitions is critical in
developing proper equipment counts.  Information concerning the numbers and types of major facilities,
the types of processes used at these facilities, numbers and types of active wells, numbers of wells
drilled, and the lengths of pipeline are typically only available from national agencies, if available at all.
Information on minor facilities (e.g., numbers of field dehydrators and field compressors) is usually not
available, even from the actual oil and gas companies.  (WP3c)

2.  Recommended or not recommended methods in this sector

36. It is recommended that national energy statistics are used to interpolate or make moderate
extrapolations of emission estimates already available for a given country.  However, extrapolation or
interpolation between countries is not recommended.  (WP3c)

37. Estimation based on Annex I averages (method H) or linkages between sources (method I) is not
recommended.

38. For solid fuels, it is recommended that the IPCC tier 1 is applied (method G).

39. For oil and gas activities, it is recommended that the IPCC tier 1 is applied (method G), taking
into account that the amount of fugitive emissions is dependent on a range of factors that may vary
dramatically between countries (e.g., design and operating practices, types of oil and gas activity, age of
the industry, economic drivers or regulatory environment).  (WP3c)
                                                     
10     Drivers included in some tables of this section are only presented as possible examples.
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3.  Sector-specific details for certain methods

40. Data on production of fossil fuels are available from:

(a) United Nations Statistics Division (www.un.org/Depts/unsd):

 (i) Industrial Commodity Statistics Yearbook

 (ii) Monthly Bulletin of Statistics

(b) International Energy Agency (www.iea.org)

(c) Oil and Gas Journal (http://ogj.pennwellnet.com)

(d) European Commission, Directoreate General for Energy :  Annual Energy Review
(http://europa.eu.int/eu/comm/dg17/dg17home.html (covers Annex I and Non-Annex I countries)

(e) For Europe:  Eurostat

41. Examples for approximating activity data:  the length of transmission pipeline could be
approximated by the largest dimension of the country.  The amount of distribution pipeline could be
based on per capita values for other comparable countries.  (WP3c)

42. For extrapolations (method C), drivers as given in table 2 could be used.

Table 2. Drivers for emissions from fugitive emissions from fuels (to be modified or expanded as
appropriate)
Emissions Possible drivers Source
1B1 Oil and gas
1B2 Solid fuels

C.  2 Industrial processes

1.  General characteristics of the sector

43. GHG emissions are produced from a variety of industrial activities which are not related to
energy.  The main emission sources are industrial production processes which chemically or physically
transform materials.  During these processes, many different GHGs, including CO2, CH4, N2O, HFCs and
PFCs, can be released.  Cement production is a notable example of an industrial process that releases a
significant amount of CO2.  Different halocarbons (and SF6) are also consumed or produced in industrial
processes or used as alternatives to ozone depleting substances (ODS) in various applications.

2.  Recommended or not recommended methods in this sector

44. For adjustments to emissions of CO2, CH4 and N2O from industrial processes, as well as
emissions of HFCs, PFCs and SF6 from production processes (not the use of these substances), it is
recommended that the IPCC tier 1 is used (method G).

45. If emissions of HFCs, PFCs and SF6 arising from the use of these substances need adjustment
and no survey of their use in that country is available, the use of average Annex I emission rates per
capita is recommended for countries with a similar structure in the consumption of these products
(method H).
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3.  Sector-specific details for certain methods

46. The United Nations Statistics Division (www.un.org/Depts/unsd), with the Industrial Commodity
Statistics Yearbook and the Monthly Bulletin of Statistics, provides statistics in physical quantities of
about 530 industrial commodities by country including data for a ten year period.  SRI International's
Chemical Economics Handbook provides evaluation of detailed end-use demand patterns, analysis of
production and consumption trends and projections of future supply/demand for over 400 chemical
products and product groups.  Other report features include discussion of producers and plant capacities,
manufacturing technologies, cost/price factors and international trade.  Historical time series are included
for most data portions of the reports.  Geographic coverage emphasizes the United States, western
Europe and Japan.  A limited amount of information on other regions is included in many reports.
http://ceh.sric.sri.com/

47. For extrapolations (method C), drivers as given in table 3 could be used.

Table 3. Drivers for emissions from industrial processes (to be modified or expanded as appropriate)
Emissions Possible drivers11 Source
2A Mineral products Economic production rate World Bank, WRI
2B Cement industry Energy input
2C Metal production Population
2D Other production
2E Production of halocarbons
and sulphur hexafluoride
2E Consumption of halocarbons
and sulphur hexafluoride

D.  3 Solvents
(No specific guidance on this sector may be necessary because GHG emissions are relatively small.)

E.  4 Agriculture

1.  General characteristics of the sector

48. Emissions from agriculture encompass all GHG emissions from the agricultural sector except
fuel combustion (reported under energy), sewage emissions (reported under waste) and CO2 emissions
from soils (reported under land-use change and forestry).  Main sources include CH4 emissions from
enteric fermentation, CH4 emissions from manure management, CH4 emissions from rice production,
N2O emissions from agricultural soils, N2O emissions from manure management systems, CH4 and N2O
emissions from savanna burning, and CH4 and N2O emissions from agricultural residues burning.

2.  Recommended or not recommended methods in this sector

49. It is recommended that IPCC tier 1 is used (method G), taking into account that emission factors
in this sector are extremely sensitive to national practices.  (WP3f)

3.  Sector-specific details for certain methods

50. Activity data is available from the Food and Agricultural Organization (FAOSTAT).  It is an on-
line and multilingual database currently containing over 1 million time-series records covering
international statistics in the following areas:  production, trade, food balance sheets, fertilizer and
pesticides, land-use and irrigation, forest products, fishery products, population, agricultural machinery,

                                                     
11     See footnote 10.
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and food aid shipments.  (http://apps.fao.org/). For emission estimates, the following data may be
relevant: population of livestock, land area used for agricultural production, and fertilizer use.

51. For extrapolations (method C), drivers as given in table 4 could be used.

Table 4. Drivers for emissions from agriculture (to be modified or expanded as appropriate)
Emissions Possible drivers Source
4A Enteric fermentation FAO
4B Manure management
4C Rice cultivation
4D Agricultural soils
4E Prescribed burning of
savannas
4F Field burning of agricultural
residues

F.  5 Land-use change and forestry

(To be elaborated after the completion of the IPCC good practice guidance on land-use change and
forestry.)

G.  6 Waste

1.  General characteristics of the sector

52. The source category waste includes all GHG emissions from solid waste disposal on land,
wastewater handling and waste incineration.  Main sources are usually CH4 from solid waste disposal
and CH4 from wastewater.

53. Solid waste disposal/treatment practices and water disposal/treatment practices are economically,
culturally and politically driven and can vary strongly from one country to another.  For example, the
Netherlands is phasing out landfilling in favour of composting and incineration, whereas the United
Kingdom views landfilling as the best option.  Yet these countries are culturally and economically
comparable and geographical neighbours.  (WP3g)

2.  Recommended or not recommended methods in this sector

54. For solid waste, it is recommended that a comprehensive assessment is made of the values and
defaults that were used.  Default values for most parameters are available, but quantification of some
parameters will strongly benefit from expert judgement.  (WP3g)

55. If no information is available, it is recommended that estimates are based on Annex I averages
(method H).  Population or per capita income should be used to estimate the volume of the waste.  The
other parameters, such as degradable organic carbon (DOC), waste composition, and waste management
and disposal practices should be taken from countries with similar circumstances.  (WP3g)

56. It is not recommended that emissions from solid waste are linked with emissions from other
source categories.  (WP3g)

57. For domestic and industrial wastewater, it is recommended that a comprehensive recalculation is
made using IPCC tier 1 (method G).  (WP3g)

3.  Sector-specific details for certain methods
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58. Activity data (municipal solid waste) is collected by the Organization for Economic Co-operation
and Development (OECD), http://www.oecd.org > statistics).

59. For extrapolations (method C), drivers as given in table 5 could be used.

Table 5. Drivers for emissions from waste (to be modified or expanded as appropriate)
Emissions Possible drivers12 Source
6A Solid waste disposal on
land

GDP/capita UN stat, OECD

6B Wastewater handling
6C Waste incineration

                                                     
12     See footnote 10.
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Annex

Explanations to the preparations of conservative adjustments

“Expert review teams should select methods that tend to produce conservative estimates.”

1. Some methods per se produce estimates that tend to be higher than other methods.  This is the
case, for example, when the method takes into account the delay between an activity and the emission.
For example, potential emissions of fluorinated gases (production plus imports minus destruction minus
exports) is usually higher than actual emissions (that proportion that is released into the atmosphere).  In
the waste sector, emissions from landfills can be related to the amount of waste deposited in that year or
to the amount of waste that was deposited in the landfill over the years.

2. Hence, this clause does not entail that estimates for all methods are calculated before the
appropriate most conservative method is chosen.  It rather means that, in the case where it is possible,
such inherently conservative method is chosen.

3. “In selecting conservative parameters, the expert review team should aim that the estimate (for
base year emissions or removals in a year of the commitment period) is at the 25 percentile and (for base
year removals or emission in a year of the commitment period) at the 75 percentile of the possible range
given the range of the input parameter.”

4. An example:  The estimate for N2O emissions from adipic acid production is calculated by
multiplying the activity data (e.g. 1000 kg) by the emission factor (e.g. IPCC default range: 264-300 g
N2O/kg adipic acid).  The resulting possible range of emission estimates is 264-300 kg N2O. The
75 percentile is the point at which 75% of the possible estimates are below and 25% of the possible
estimates are above.  In this case it would be 264 kg + [(300 kg-264 kg) / 4*3] = 291 kg.  If there is
sufficient confidence in the activity data of 1000  kg, the adjusted estimate would be 291 kg.

5. However, if there is only one default emission factor (e.g. 300 g N2O/kg adipic acid), the
uncertainty information given in the guidelines is used to make the estimate conservative
(paragraph 19 (c)).  In this case the good practice guidance state that the emission factor’s uncertainty is
10%.  300  kg would be in the middle of the range from 270 kg to 330 kg of the possible emission
estimates.  Using the 75 percentile rule would result in 300 + (30/2) = 315 kg as the final adjusted
estimate.

- - - - -


