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III.   SECTION II:

PRELIMINARY FINDINGS ON INDIVIDUAL NATIONAL GHG INVENTORIES

AUSTRALIA

General
Common reporting format (CRF) and national inventory report (NIR)
Australia provided inventory data for the years 1990 to 1998 using the CRF, which included
all requested tables.  The CRF was accompanied by an NIR that includes worksheets with
activity data, emission factors and other parameters used for the calculation of emissions
estimates.  The NIR contains methodology supplements to previously published workbooks
for fuel combustion activities, fugitive fuel emissions and waste.  Indicators were used
throughout all tables of the CRF.

Consistency of information between the CRF and the NIR
The data that were provided using the CRF in electronic format were reproduced in the NIR.
No inconsistencies were found between the CRF data and activity data and emissions
estimates in the worksheets that were incorporated in the NIR.

Verification procedures
The NIR (see quality control sections) mentions that, for each IPCC sector, quality control
checks for emission estimates, emission factors and data input were made.

Time series consistency
Emissions and activity data trends do not indicate any major deviations.  However, where
notable annual fluctuations were identified for specific sectors, they are indicated under the
sector-by-sector findings below.

Comparison with previous submissions
Australia provided recalculated estimates (tables 8 (a)) and explanatory information for these
recalculations (tables 8 (b)) for the years 1990 to 1997.

The effect of the recalculations (as reported in the CRF tables) was an increase of 0.35 per
cent in the total CO2 equivalent emissions without land-use change and forestry for the base
year (1990) and 0.43 per cent if land-use change and forestry is taken into account.  For the
year 1997, the effect of the recalculations was 0.02 per cent and 0.53 per cent, respectively.1

                                                
1    If the summation formulas in the CRF are corrected the above percentages become 0.34 per cent and 0.43 per
cent for 1990 and �0.02 per cent and 0.48 per cent for 1997.
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Sector-by-sector findings

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
CO2 emissions from fuel combustion were calculated using the reference approach and the
sectoral approach.  There is a difference of only -0.96 per cent between the estimates.
Australia explained that considerable effort is devoted to ensuring that both activity data
and emission factors are applied consistently between the two approaches, notwithstanding
the appreciable differences in methodologies and derivations.

Key sources
Fuel combustion
•  GHG emissions from fuel combustion were calculated on the basis of fuel consumption

data expressed in gross calorific value (GCV).  No information was provided to allow the
calculation of the activity data on the basis of net calorific value (NCV).  This means that
the implied emission factors (IEFs) are about 5 per cent lower for solid and liquid fuels
and about 9-10 per cent lower for gaseous fuels than would have been the case if the data
were given on a net calorific value basis.
The Party explained that in all Australian national energy statistics, the specific energy
content of fuels and hence energy consumption by each sector of the economy are
expressed in terms of GCV.  The possible implications on IEFs if values were given on
a NCV basis sound appropriate as in the transport workbook the IEA is quoted as
stating that NCV is 5 per cent lower for oil and coal, and 10 per cent lower for natural
gas (OECD 1991).

•  For 1.A.4.a Commercial/institutional � liquid fuels in 1998, the value of the CO2 IEF
varies considerably for the period 1990 to 1998 with a maximum value of 85.93 t/TJ in
1994 and a minimum value of 60.82 t/TJ in 1997.  (The Australian workbook on fuel
combustion activities (stationary sources) lists emission factors for CO2 from petroleum
fuels that range from 59.4 t/TJ for LPG to 80.7 t/TJ for bitumen.)
Australia explained that a transcription error occurred in the 1994 spreadsheet.  The
1994 IEF should be 63.16 t/TJ.  Corrected CRF tables for the 9 years (provided in the
2001 inventory submission) show an IEF ranging from 63.75 t/TJ in 1990 to a low of
60.82 t/TJ in 1997, the slight downward trend being explained by a slow fuel mix shift
away from diesel and fuel oil and towards LPG.

Fugitive emissions
•  1.B.1.a Coal mining and handling:  activity data for underground mines in 1997

(253.02 Mt) was significantly higher compared to data reported for other years (range:
58.18 � 78.81 Mt).  This resulted in a smaller IEF for CH4 for 1997.
Australia explained that this was an error; the correct value should be 72.9 Mt and
total tonnage mined is 253.0 Mt.  However, this makes no difference to the emission
estimate, which has been separately derived; the activity figures are copied in at the end
of the process.

The CH4 IEF for mining activities in 1998 was about 25 per cent lower compared to its
value for 1990.



FCCC/WEB/SAI/2000

73

Australia explained that the reduction in IEF is caused by, firstly, a marked decline in
the share of production from gassy (Class A) underground mines, and secondly, a
marked increase in CH4 capture and mitigation, by both utilization (electricity
generation) and mitigation (flaring).

The IEF for surface mines is higher than reported from other countries (at the upper
boundary of the range given in the IPCC Guidelines).  At the same time the IEF for post-
mining (underground mines) is low.
According to the Party, IEF values are the implied numbers resulting from the
regression equations which were derived on the basis of measurements made at mines
in the early 1990s, as described in Workbook 2.1.  Australia acknowledged that there is
a clear need for more field measurement and analytical work in Australia (and
probably in other countries also).

•  1.B.2 Fugitive emissions from oil and natural gas:  CO2 and CH4 IEFs for the categories
reported varied considerably from year to year.  No information was provided on
methodological changes for this sector.
Australia clarified as follows:
Flaring:  only occurs at a few small fields that are frequently starting up or shutting
down.  When one of these events occurs there is a sharp jump in emissions.
Venting:  due to the shifting of production between a small number of fields that have
significantly different CO2 contents.  As production shifts between fields the amount
vented can change significantly between years.
Australia considers the IEF not to be a good indicator for this source category as the
production of oil and gas does not directly relate to the amount of vented and flared
emissions.

Non-key sources
•  CH4 from biomass:  The IEF is high compared to those from other countries.

It was explained that in Australia a high proportion of biomass is consumed in the
residential sector, and within that sector a high proportion is consumed in open
fireplaces and in low efficiency stoves.  This would account for the apparently high
IEFs for CH4.

INDUSTRIAL PROCESSES

Key sources
No key source was identified in this industrial processes sector.

Non-key sources
•  2.A.2 Lime production:  CO2 IEF is relatively low.

Australia explained that the IEF is a function of the emission factor derived from the
stoichiometric relationship and the fractional purity of lime.  Neither commercial lime
nor in-house lime is 100 per cent pure, as assumed with the IPCC default methodology.
Australia has adjusted the emission factor to account for purity ranging from 85 to 95
per cent.
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•  2.A.4 Soda ash production was reported as a sink.  The methodology used by Australia is
also referred to in the IPCC Guidelines.
Australia referred to the IPCC Guidelines that state ‘Available experimental data from
Australia indicate that approximately 0.23 tons of CO2 is sequestered from the ocean
for each ton of soda ash produced (Workbook, Australia, 1995).’

•  2.B.1 Ammonia production:  reported as NE.  According to international data sources
450 kt of ammonia have been produced in 1998.
Australia explained that industry does not supply data for the national GHG inventory.

•  2.C.1 Iron and steel production:  No estimates for CO2 provided in the industrial sector.
Australia referred to its methodology Workbook 7.1 which states:  ‘Carbon dioxide and
carbon monoxide emissions resulting from metallurgical coke production and use have
previously been accounted for indirectly from a consideration of the carbon content of
coking coal in the Workbook for Fuel Combustion Activities (Stationary Sources) 1.1
1996.  To avoid double counting, CO2 and CO emissions from metallurgical coke
production and use are not included in the industrial process emissions total for Iron
and Steel in this workbook.’

•  �2.F Consumption of halocarbons and SF6
2 - HFCs, PFCs and SF6� and �2.F.6 Other

Electricity transmission and distribution - SF6� were not calculated because �available
data are unreliable�
Australia explained that the requirement for emissions data for synthetic gases is
relatively recent compared to the other major greenhouse gases.  Mechanisms have not
been put in place for gathering statistics on synthetic gases.  Priority is being placed on
the development of comprehensive data gathering arrangements for synthetic gases.

AGRICULTURE

Key sources
4.A Enteric fermentation - CH4
•  For dairy and non-dairy cattle the CH4 IEF for 1998 seem higher compared to the IPCC

default emission factors for the region of Oceania and also relatively high compared to
other Parties.
Australia explained this as follows:
Dairy:  IEF is significantly higher than Oceania default, which assumes average milk
production of 1700 kg/hd/yr.  Actual production in 1998 ranged from
3964 – 5472 kg/hd/yr.
Non-Dairy:  two factors influencing higher IEF.  Firstly, used methodology for cattle
on tropical feeds based on Kurihara et al. (1999 British J. Nutrition 81:263-272).
Method estimates CH4 conversion rates in the order of 9-11 per cent compared with the
6 per cent assumed in the IPCC Guidelines.  Secondly, Australian methodology
incorporates daily liveweight gain while this is assumed to be zero in the IPCC
Guidelines.  Liveweight gain is known to strongly influence intake and hence CH4
emissions.

                                                
2     The category �2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level
assessment since it was not reported.  This source, due to the expected rapid increase, is likely to be a key source
in many countries using the trend assessment.
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•  For dairy cattle the CH4 IEF increases by 4 per cent from 1990�98.
According to the Party the cause for this increase in the IEF was a 30  per cent
increase in average milk production since 1990.

•  High annual percentage changes in emissions, activity data and IEF for some livestock
types for which activity data in general was relatively small (buffaloes, camels and lamas,
deer, goats, horses, mules and asses, ostriches/emus, other).
Australia explained that these animal classes represent a very minor source category in
terms of percentage of overall emissions, and have not been a priority for effort on
methodology and data improvement.

Activity data estimates for these livestock types are highly uncertain as the national
agricultural census/survey does not capture all establishments and has not collected
information on all classes in all years. Consequently, there is a significant sampling
error in these small industries. IEFs do not differ between years as emissions are
estimated using the tier 1 methodology.

4.D Agricultural soils - N2O
•  Direct soil emissions (4.D.1):  The N2O IEF for 1998 for cultivation of histosols is very

low compared to IPCC defaults and to other Parties (lower by a factor of 10).
The Party explained that this is due to reporting N2O emissions from soil disturbance
in Australia.  The methodology used has no corresponding category in the IPCC
methodology.  Reporting of these emissions under Cultivation of histosols was assumed
to be the closest match.
The emission factor is based on Australian studies, which are combined to give an
average enhancement in annual N2O due to conversion of land from native vegetation
to improved pasture/cropping systems.

•  Animal production (4.D.2):  The N2O IEF for 1998 is the lowest
(0.0043 kg N2O-N/kg N) compared across the reporting Parties (median value:  0.02);
Australia explained this low IEF by the fact that the Australian methodology uses an
emission factor for urine deposition of 0.4 per cent of N while the IPCC default is 1.25
per cent. The Australian emission factor is based on an analysis of a number of studies
including research undertaken in Australia.

•  Animal production (4.D.2):  The reported activity data for 1998  (N excretion on pasture
range and paddock) is 2.4 per cent higher than the total N excretion for pasture range and
paddock reported in table 4B(b).
Australia explained that this was due to an error in table 4B(b):  Nitrogen excreted in
the pasture range and paddock for the ‘other’ livestock classes (goats, horses, deer etc)
have been left out of the table.

4.E Prescribed burning of savannas – CH4 and N2O
•  The ecological zones (territories for Australia) were entered in different order for different

years, notably for 1998.  Need to check activity data and emission estimates for
consistency.
Australia clarified that the ecological zones are entered in the same order in all tables,
but a transcription error in the row headers has occurred in the 1990-1997 tables.  The
correct row headings are those given in the 1998 CRF.
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•  Percentage change between 1997 and 1998 for non-CO2 emissions was a 13 per cent
increase � as a result of fires during the 1997 El Nino event (see NIR, page A-25).

Non-key sources
4.B Manure management
•  Dairy and non-dairy cattle:  the CH4 IEFs for 1998 are very low compared to the IPCC

default emission factors(region of Oceania) and to other countries, in particular for non-
dairy cattle, where the IEF is lower by a factor of 100.
Australia explained that for dairy cattle the MCF used for pasture/range is 1 per cent
compared with the 1.5 per cent in the IPCC Guidelines.  For non-dairy cattle, the IEF
is an anomaly of the reporting table.  Australian methodology assumes no CH4
emissions from range kept beef cattle.  However, emissions do result from cattle kept in
feedlots (emission factors:  approx 1.1 kg/hd/yr).

•  N-excretion rates:  for dairy cattle, this parameter seems higher than for other countries
and the corresponding IPCC default value, while for non-dairy cattle, swine and sheep
this parameter seems lower.
Australia explained that for cattle and sheep, the methodology is based on a mass
balance approach where N output = N input – N storage.  It is not possible to assess the cause
for the difference with Table 4-20 in IPCC Guidelines.  For swine, the excretion is
assumed to be 60-65 per cent of nitrogen intake, based on Australian industry
information.

LAND-USE CHANGE AND FORESTRY

Tables 5.A to 5.D of the CRF have not been provided.  However, a supplement to its NIR
contained the worksheets used for estimating emissions and removals for this sector.

CO2 emission and removal estimates were provided in table 5 of the CRF for categories 5.A.
5.B, 5.D and 5.E.
•  5.B Forest and grassland conversion:  25 per cent decrease in CO2 emissions in 1991.

Australia explained that this drop in emissions is due to a significant drop in the
currently available estimates of the rate of land clearing between 1990 and 1991. There
is high uncertainty associated with these emission estimates.  Robust estimates of land
clearing are currently being produced through Australia’s National Carbon
Accounting System.

•  5.D CO2 emissions and removals from soils:  the same value was reported for all years.
According to the Party this estimate is highly uncertain and relies on limited data. Data
to modify this estimate are not available.  The emissions from this source category are
currently being reviewed through Australia’s National Carbon Accounting System.

WASTE

Non-key sources
•  6.C Waste incineration:  inconsistent time series for CO2 emissions in sectoral tables are

provided.  Emissions reported for 1996-1998; zero reported for 1990, NA reported for
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1992-1993, and no entries made for 1991 and 1994.  However, in trend tables
(table 10), NE was reported for 1990-1995.  There was no estimate of N2O from waste
incineration (NA).
The Party clarified that CO2 emissions from waste should be as those reported in the
Trend Tables (Table 10).
Emissions of N2O from waste incineration should be reported as NE and not as NA.
There would be trace amounts of N2O from incineration but appropriate methodologies
and emission factors would need to be developed. These issues will be considered in the
context of periodic reviews and revisions of the methodologies.

•  6.B Waste-water handling:  there was no estimate of N2O from human sewage.  The
completeness table (table 9)documented it as �methodology not yet developed�; IPCC
default methodology was not used.
The Party explained that the Australian Methodology states that further research
under Australian conditions was required to confirm the N2O emission factor
(p. 42).  The omission of N2O would then be reconsidered.  The IPCC Guidelines
(p.4.110) state:  “For the Phase II methodology N2O associated with sewage treatment
and land disposal is assumed to be negligible.  This assumption should be reviewed in
the future, as new data become available.”  These issues might be considered in the
context of periodic reviews and revisions of the methodologies.
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AUSTRIA

General
Common reporting format (CRF) and national inventory report (NIR)
Austria provided inventory data for the year 1998 using the CRF and included all requested
tables.  An NIR was not submitted.  However, the CRF was accompanied by a short inventory
report, giving brief information on the relation to earlier reported data, method of reporting
and data basis (2 pages) and a number of summary tables containing emissions estimates for
the years 1990 to 1998 (corresponding to the trend tables in the CRF).
Austria indicated that a detailed NIR is foreseen for the 2001 submission before the end of
the year.

Consistency of information between the CRF and the NIR
Not applicable in relation to the NIR. The information provided in the 1998 CRF is consistent
with the emissions data provided in the summary tables that accompanied the CRF.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.
Austria explained that CO2 emissions have been verified by the Austrian Institute for
Economic Research (WIFO) in 1999; also the assessment of uncertainty by the Austrian
Research Centre Seibersdorf is a kind of independent verification.  Austria indicated that
both of these issues will be addressed in the NIR.

Time series consistency
In depth analysis was not possible, since only data for 1998 were provided in detail.
Emissions data do not indicate any notable annual fluctuations in national totals.
•  1.A.2 Manufacturing industries and construction CH4 seems to indicate a change in

methodology for the year 1993 to 1994.
•  For 6.D Waste other (sludge spreading, compost production) the same value for CH4

emissions has been reported for all years.
Austria indicated that the 2001 submission will include detailed data according to the
CRF for the whole time series (all years since 1990).
Austria explained that emission data for sector 6.D have not been updated but are
based on one single study, the reason being limited resources. It is planned to update
activity data as part of the inventory improvement programme.

Comparison with previous submissions
In the accompanying information it was stated that emission data have been revised, while the
check list (table 11) of the CRF indicated that no changes have been made.  Also,
recalculation tables 8(a) and 8(b) of the CRF have not been provided.  However, comparison
of data submitted in 2000 with data submitted in 1999 indicate that 1990 estimates have been
recalculated.  Total CO2 emissions for 1990 changed only by 0.1 per cent, while total CH4 for
1990 and 1997 were revised upwards by 17 per cent and 7 per cent respectively, mainly due
to increased waste emissions.
Austria confirmed that emissions data have been revised and indicated that table 11 will be
changed accordingly in the future.  Information on recalculation will be included in the
NIR.
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Sector-by-sector findings

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
CO2 emissions from fuel combustion were calculated using the reference approach and the
sectoral approach.  The reference approach results in 11 per cent more energy consumption
and 22 per cent more CO2 emissions, which is the highest difference in CO2 emissions among
the reporting Parties.  Reasons for this difference were provided in the documentation box.
Austria explained that deviations of CO2 from liquid fuels are mainly caused by the
inclusion of refinery emissions under category 1.B.2.a., and deviations of CO2 from solid
fuels are mainly caused by the inclusion of the iron and steel industry under
category 2.C.1.

Comparison with international data
Although the energy data in the reference approach are only 0.4 per cent different from those
reported by the IEA, this masks many fairly large differences.  The CRF data are 3.3 per cent
lower for liquid fuels and 11.1 per cent higher for solid fuels.  Specific differences include the
following:
•  Even if NGLs have been included in crude oil, this still does not explain all the difference

in the liquid fuels.
•  Gasoline stock changes have opposite signs in the two data sets.
•  Jet kerosene exports in the CRF are 12,973 TJ whereas the IEA shows 267 TJ.  (It is not

clear if this is because of military use.)
•  Gas diesel imports in the CRF are 105,749 TJ whereas the IEA shows 87,793 TJ.
•  It appears that naphtha, bitumen and lubricants have been included with �other oil� in the

CRF.
•  No indication was provided on where the imports of refinery feedstocks have been

included.
•  Other bituminous coal seems to have been reported as coking coal, but this still does not

account for all of the difference in solid fuels.
•  Lignite imports are 5,243 TJ in the CRF whereas the IEA shows 143 TJ.
•  Coke oven gas imports are 23,402 TJ in the CRF whereas the IEA shows 19,750 TJ.

Austria explained that one reason might be differences in national energy statistics
compared to IEA energy statistics.  The national statistics division Statistic Austria, which
is responsible for the national energy statistics used for the national approach, as well as
for the reports to the IEA, will enhance consistency in the near future.  Austria stated that
further assessment is needed to identify additional reasons, if any.

Key sources
Fuel combustion
•  1.A.1. b Petroleum refining - liquid fuels:  activity data were reported but the

corresponding emissions were reported as �IE� (no explanation as to where).  This results
in a substantially lower CO2  implied emission factor (IEF) for 1.A.1.  Energy industries �
liquid fuels (51 t/TJ) compared to the mean across the reporting Parties (71 t/TJ).  For
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other fuels (solid fuels, gaseous fuels, biomass and other fuels) zero emissions were
reported.
Austria explained that emissions are reported under category 1.B.2.

•  In 1.A.1.c Manufacture of solid fuels and other energy industries:  zero emissions for
liquid fuels, solid fuels, biomass, other fuels were reported.
Austria explained that this category includes only emissions from pipeline compressors,
which are operated by natural gas.

•  1.A.2 Manufacturing industries and construction:  emissions were not further
disaggregated into (a)  Iron and steel, (b)  Non-ferrous metals, (c)  Chemicals, (d)  Pulp,
Paper and Print, (e)  Food processing, Beverages and Tobacco, but �IE� was used.
Austria explained that emissions stem from direct industry reporting which did not
allow for a further disaggregation.

•  1.A.2 Manufacturing industries and construction - solid fuels:  The CO2 IEF was smaller
by a factor of 10 compared to other Parties.
Austria explained that emissions from solid fuels used in the iron and steel industry are
reported under category 2.C.1 Iron and steel production whereas the solid fuels
consumption is reported under 1.A.2.a and 1.A.2.f which is almost 90 per cent of total
solid fuels of category 1.A.2.  This results in an IEF of only 10 per cent of the expected
value.

•  1.A.3.b  Road transportation � gasoline:  The N2O IEF was amongst the highest across
reporting Parties.  The distribution of this IEF is, however, very scattered.
Austria explained that the large number of cars with catalytic converters in Austria
causes the high N2O IEF of gasoline.

Fugitive emissions
•  For 1.B.2 Fugitive emissions from oil and natural gas, CO2 and CH4 emissions and

activity data were reported according to SNAP codes, which are at a higher level of
disaggregation than required by the CRF.  No additional information was provided.
Emissions of CH4 (and other pollutants) from venting and flaring were not estimated.
Austria informed that methodological change from CORINAIR to IPCC in the context
of the inventory improvement programme will provide a higher level of disaggregation.

Non-key sources
•  1.B.1 Fugitive emissions from coal mining:  The CH4 IEF for surface mines (0.01 kg/t)

was low compared to other reporting Parties and outside the range suggested in the IPCC
Guidelines (0.20 - 1.34 kg/t).  However, the amount of coal mined is small and the
corresponding emissions will in any case be small.
Austria explained that a national study supports the comparatively low emission factor.
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INDUSTRIAL PROCESSES

Key sources
2.A.1 Cement production – CO2
•  The value of the CO2 IEF (0.656 t/t) was the highest for all reporting Parties and higher

than the IPCC default (0.499 t/t for cement).
Austria provided the following explanation:
The IPCC emission factor considers only CO2 emission from the calcination process.
The Austrian emission factor considers total CO2 emissions from cement production
(emissions from the use of fossil fuels (pyrogen CO2) and emissions from calcination).
Therefore the emission factor is higher than the IPCC default value.
Due to the following reasons, CO2 emissions from calcination and from burning fuels
(or waste) are counted together:  The cement industry measures the total amount of
emitted CO2.  It is possible to calculate the CO2 generated by the chemical reaction of
carbon-containing minerals (for Austria, an emission factor of 0,432 t/t cement was
calculated).
By discounting the amount of process-specific CO2 from total CO2 emissions, the total
amount of pyrogen CO2 can be calculated, but as there are no fuel-specific or
fuel-substitute-specific emission factors for the cement industry it is not possible to
calculate fuel-related pyrogen emissions.
Therefore the IPCC category 2.A.1 contains the total CO2 emissions from cement
production in the Austrian inventory.

2.C.1 Iron and steel production
•  Although some disaggregated activity data were reported, all emissions were reported in

aggregate form.
Austria provided the following explanation:
Aggregated emissions from iron and steel production were reported, because CO2
emissions are reported directly by industry and thus represent plant-specific data.  In
Austria, iron and steel (basic oxygen furnace) production is mainly concentrated at two
integrated sites operated by the same company.  This company also operates the sinter
plants and coke oven in Austria.  This company has reported the total amount of CO2
emissions from iron and steel production.  This total includes process related CO2
emissions from sinter plants, blast furnaces and basic oxygen steel plant.  Included are
also pyrogen emissions from the sinter plants, coke oven, rolling mills and energy
supply.

2.F.(a).  Consumption of halocarbons and SF6 – SF6 and HFCs
•  Only totals were given for individual gases at the level of 2.F.  Table 2(II).F of the CRF

was not filled in.
•  The trend tables included emissions for 1995 and 1998 only.
•  The ratios of potential and actual emissions for 2.F  Consumption of HFC-125 (17.6),

HFC-143a (16.0) and SF6 (13.14) was the highest of all Parties.
Austria stated that in the 2001 submission for the inventory year 1999 table 2(II)F of
the CRF will be filled in completely, the trend table covering 1990 to 1999 will be
included, the estimates for the ratios of potential and actual emissions will be revised
and consumption and emission data for HFCs and SF6 will be updated.  In the 2000
submission, no trend tables for 1990 to 1999 were included, because emissions of
halocarbons and SF6 in Austria were determined only for 1990, 1995 and 1998.
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Austria also provided the following explanation:
HFC-125 and HFC-143a are not in use as individual gases but are parts of the blends
HFC-404a, HFC-402a and HFC-407c.  These blends are in use for stationary
refrigeration where actual emissions normally are very low but the potential emissions
correspond to the respective stock of equipment installation.
(Could it be that other countries have not considered the composition of the blends?)
SF6 is used mainly in the sector Noise insulation windows and for electrical
transmission/distribution. In the electrical transmission and distribution sector the
potential emissions correspond to the respective stock of equipment installation.  In
Austria, all switchgear/controlgear companies use SF6 in their systems.  Therefore,
potential emissions are very high.
The actual emissions from the sector Noise insulation windows are the annual
congestion losses based on annual production data plus the leakage losses (1 per cent)
of the total stock of insulation glasses filled with SF6.  The potential emissions
correspond to the SF6 used to fill all insulate glasses minus the amount of SF6 which
escapes by diffusion.

Non-key sources
2.A.2 Lime production
•  The value of the CO2 IEF (0.37 t/t) was lower than for most Parties and lower than the

IPCC default values (0.79-0.91 t/t).
Austria explained that the emission factor of 0.37 t/t lime was taken from
[BUWAL, 1995].

2.B.1 Ammonia production
•  The value of the CO2 IEF (0.86 t/t) was lower than for most Parties and lower than the

IPCC default values (1.5-1.6 t/t).
Austria informed that in the 2001 submission for the inventory year 1999 the value of
the IEF will be 0.96 t/t.  The factor is based upon plant-specific data from the only
ammonia producer in Austria.

2.B.2 Nitric acid production
•  The value of the N2O IEF (0.001 t/t) was lower than for most Parties and lower than the

IPCC default values (0.002-0.009 t/t).
Austria explained that the source for the emission factors used is a study about N2O
emissions in Austria [ORTHOFER, KNOFLACHER, ZÜGER, 1995].  The emission
factor in this study is based on direct inquiries at the only nitric acid producer in
Austria and thus represents plant-specific data.  At this plant, the N2O emissions are
measured regularly.

AGRICULTURE

The possibility of comparing IEFs and other parameters with those of other countries and
defaults from the IPCC, as well as performing specific checks to verify the consistency of
activity data and related parameters, was limited due to a lack of reporting in many instances.
Austria explained that the reason for the significant gaps in reporting in this sector is a
lack of data and lack of resources to assess the data.  To close the gaps will be part of the
inventory improvement programme.
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Key sources
4.A. Enteric fermentation
•  For non-dairy cattle the CH4 IEF (38 kg CH4/head/year) was lower compared to other

Parties and lower than the IPCC default for the region (48 kg CH4/head/year).
Austria reported that it plans to use the IPCC default emission factor in the 2002
submission as part of its implementation of the good practice guidance.  If resources
are available, a specific Austrian emission factor may be estimated.

•  For swine, the reported activity data were lower than the corresponding value from the
FAO (29 per cent difference).
Austria explained that the reference for swine-population data (as well as for all other
animal population data) is Statistic Austria (i.e., official statistics) and that it gives
concise national information.  For emission calculation purposes, the number of
piglets below 20 kg are not counted.  It is planned to use the IPCC default emission
factor in the 2002 submission as part of its implementation of the good practice
guidance which also addresses piglets below 20kg.

4.B Manure management
•  For dairy and non-dairy cattle and swine, the CH4 IEFs were relatively low compared to

the IPCC defaults for the climate region �temperate�.
Austria stated that it plans to use the IPCC default emission factor in the 2002
submission as part of its implementation of the good practice guidance. If resources are
available, a specific Austrian emission factor may be estimated.

4.D. Agricultural soils
•  No disaggregated reporting according to subcategories; no reporting of activity data and

consequently no IEFs were calculated.  Only an aggregated N2O emission estimate was
provided, which was reported under �other�.
Austria explained that the national method uses different categories compared to the
IPCC Guidelines.  Activity data are collected on an area basis (according to
CORINAIR 97 Snap Level 3) and are multiplied with a corresponding emission factor.
Aggregate emissions are reported.  As part of the implementation of the good practice
guidance it is planned to improve reporting of this sector.

Non-key sources
4.B Manure management
•  N2O emissions from this source category were reported as �zero�.  Table 4.B(b) has not

been filled in except for livestock population data.
Austria explained that, due to lack of information on emission factors for the national
method and lack of resources, N2O emissions were not estimated for this category. It is
planned to use the IPCC default methodology and default emission factor in the 2002
submission as part of its implementation of the good practice guidance. If resources are
available, a specific Austrian emission factor may be estimated.
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LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported only for category 5.A, Changes in forest and other
woody biomass stocks (Temperate forests).  Sectoral background data table 5.A was provided
for reporting data of this source/sink category.
•  Table 5:  Emissions and removals were not reported separately.  Instead, only the net CO2

removals were reported.
Austria stated that it plans to use the IPCC default methodology and default emission
factors in the 2002 submission as part of its implementation of the good practice guidance
to close any gaps in sector 5.

WASTE

Non-key sources
6.B Waste-water handling
•  Waste water activity data and related information were not reported, preventing

comparisons with other Parties.
Austria explained that a different methodology for the calculation of the methane
emission is used.  The number of inhabitants is used as the basis for activity data.  The
difference between industrial and domestic and commercial waste-water handling is
taken into account by the emission factor.

•  N2O estimates from human sewage were not reported.  No explanation was given in the
documentation box or Completeness table (Table 9).
Austria explained that emissions of N2O have not been reported, because up to now the
data have not been estimated in Austria due to limited resources and its focus on
significant sources.  It is planned to use the IPCC default methodology and default
emission factors in the 2002 submission as part of its implementation of the good
practice guidance to close this gap.

•  Reported �sludge spreading� emissions of CH4 under �6.D Other� instead of under waste-
water handling.
Austria indicated that emissions of CH4 due to "sludge spreading" will be reported
under wastewater handling in the future.

6.C Waste incineration
•  CH4 and N2O emissions from �open burning of agricultural wastes� were reported under

the Waste sector (i.e. waste incineration) instead of the Agriculture sector, as requested in
the IPCC Guidelines.
Austria stated its intention to report emissions of CH4 and N2O from "open burning of
agricultural wastes" under sector 4 in the future.

•  CO2, CH4 and N2O emissions from several categories were reported under non-biogenic
waste incineration.  Several of these categories appear to be of biogenic origin.

6. D Other
•  CH4 emissions from compost production were reported under this category.  It would be

needed to check that they have not been treated under solid waste disposal.
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BELGIUM

General
Common reporting format (CRF) and national inventory report (NIR)
Belgium provided partial inventory data for 1995 to 1998 using the CRF.  The CRFs for 1995
and 1996 contained information on HFCs, PFCs and SF6 only. CRFs for 1997 and 1998 were
also incomplete in that no sectoral background data tables were provided, except table
2(II)C.E related to HFCs, PFCs and SF6.  Indicators were used in a limited way.  An NIR was
not submitted.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Analysis of time series is very limited given that trends were only provided for HFCs, PFCs
and SF6 (Table 10, sheet 4 of the CRF).  Emissions data do not indicate notable annual
fluctuations for those gases.

Comparison with previous submissions
The submission does not provide any information on recalculations.  However, the figures of
the national inventory for the year 1997 provided in the 2000 submission differ from those
provided in the 1999 submission for the same year.  There are minor changes in CO2 and CH4
emissions totals.  Changes in N2O totals account for 11 per cent.  In addition, the reported
CO2 removals decreased from �2057 Gg to �976 Gg (200 per cent).

5.D CO2 emissions and removals from soils:  This category was reported for the first time
in the 1998 inventory of the 2000 submission.

The effect of recalculations on the base year inventory could not be assessed, because
inventory information for the base year was not reported.

Sector-by-sector findings
The analysis of trends in implied emission factors (IEF), activity data and emissions at
category levels was hampered because sectoral background data tables were not provided.
Trends and methods tables were not provided either.  For these reasons the analysis on sector-
by-sector basis and comparisons with data from other Parties is very limited, even for key
sources.
Belgium did not provide disaggregated data for most sectors because the corresponding
sectoral background data tables were not provided.  For this reason, key sources have been
identified at the level of category disaggregation as provided in Summary table 1.A of the
CRF, instead of at the recommended level of disaggregation by the IPCC good practice
guidance.  Therefore the analysis of key sources presented below differs to that of other
Parties.
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ENERGY

Reference approach
 Comparison of the reference approach with the national approach
No reference approach was given, so no comparison could be done.

Comparison with international data
Activity data for 1998 were not given in the reference approach, so no comparison could be
done.

Key sources
Fuel combustion
In accordance with the level of disaggregation mentioned above, the categories 1.A.4 Other
sectors (commercial/institutional/residential), 1.A.2 Manufacturing Industries and
Construction, 1.A.1 Energy Industries, and 1.A.3 Transport constitute key sources for the
year 1998. Emissions from these categories account for 82 per cent of the total GHG
emissions.

Non-key sources
Fugitive emissions

•  Emissions from coal mining were not reported (According to international statistics
Belgium is extracting a small amount of coal.).

•  1.B.2 Fugitive oil and gas:  emissions (presumably from refineries and gas networks)
may seem low compared to the throughput, but more details are needed such as the
corresponding sectoral background data table in order to make a proper assessment.

Bunker fuels
Bunker emissions (CO2) were slightly different from what was published by IEA.

INDUSTRIAL PROCESSES

Key sources
In categories 2.A Mineral products and 2.B Chemical industry only emissions from the
following industrial activities were independently reported:  2.A.1 Cement production and
2.A.2 Lime production and 2.B.1 Ammonia production.  Other industrial emissions were
reported in the category Other, but they were not specified as required.

2.B.2 Nitric acid production:  No N2O emissions were reported, but NOx and CO emissions
were reported.  This appears to be an omission because N2O emissions were reported in the
total of that category.  These emissions were reported in the corresponding 1997 sectoral
table.

Non-key sources
2.C Metal production:  Only CO2 emissions from iron and steel production were reported.
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2.F Consumption of Halocarbons and SF6:3  Actual emissions of HFC-152a of this source
category are reported higher than potential emissions, and therefore the ratio P/A is lower
than 1.  This appears to be not possible.
No data on PFC emissions were reported from any source.

AGRICULTURE
Key sources
4.A Enteric fermentation and 4.B Manure management - CH4.  Emissions from cattle were
not disaggregated into dairy and non-dairy cattle.
4.D Agricultural Soils - N2O.  Only an aggregate N2O emission estimate was provided
without disaggregation in source-categories.

LAND-USE CHANGE AND FORESTRY

5.D CO2 emissions and removals from soils:  Only an aggregate CO2 emission estimate was
provided without disaggregating into sub-categories.
5.E Other:  Large removals were reported as �other� without specifying the source/sink
category considered.
Table 5:  Emissions and removals were not reported separately, instead only the net CO2
emissions/removals were reported.

WASTE

Non-key sources
6.B Waste-water handling:  CH4 emissions from industrial waste-water and N2O emissions
from human sewage were not reported.
CH4 emissions were reported under �6.D. Other� without documentation on the sources of
these emissions in the CRF.

                                                
3     �2.F. Consumption of Halocarbons and SF6� was not identified as key source in the level assessment.  This
source, due to the expected rapid increase, is likely to be key source in many countries using the trend
assessment.



FCCC/WEB/SAI/2000

88

BULGARIA

General
Common reporting format (CRF) and national inventory report (NIR)
Bulgaria provided inventory data for the year 1998 using the CRF and included all requested
tables.  However, information on recalculation was limited to the base year (1988) and trend
tables only covered information for the base year (1988), 1990-1995 and 1998.  An NIR was
not submitted, nor was any textual explanation to the numerical information.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
The CRF contained detailed inventory data for 1998 only and, hence, a comprehensive
analysis of the time series consistency was not possible.  In addition, the trend data reported
in table 10 of the CRF did not contain estimates for 1996 and 1997.  Still, based on the
information provided on the trend, some unexplained significant changes and variations of
emission estimates from year to year could be noted.  This includes estimates of CO2 from
industrial processes, N2O emissions from chemical industry and CH4 emissions from
transport.  This also includes an almost three-fold drop in CO2 emissions from International
aviation bunkers between 1990 and 1998 and an almost two-fold drop in CH4 emissions from
waste for the same period.

Comparison with previous submissions
Bulgaria provided recalculated estimates (tables 8 (a)) and explanatory information (tables
8 (b)) for its base year (1988).  The effect of recalculations for the base year emissions was an
increase of 15.4 per cent in the total CO2 equivalent emissions, excluding land-use change
and forestry, and 16 per cent if land-use change and forestry is taken into account.
Recalculation of emissions from several sources contributed to such an increase.  This
encompasses an increase by 119 per cent of N2O emissions from fuel combustion and a 42
per cent increase of CO2 emissions from industrial processes.  Emissions from international
bunkers have also been significantly revised upwards.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table was hampered due to the
lack of data for the years 1990 to 1997.  Sectoral background data tables were only reported
for 1998.
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ENERGY

Reference approach
General comments
In the reference approach, activity data for jet kerosene and gas/diesel oil used for
international bunkers have not been included.

 Comparison of the reference approach with the national approach
There is a difference of �1.12 per cent in the CO2 emissions estimated using the reference
approach and the national approach.

Comparison with international data
•  The CRF reference approach is not showing any imports of naphtha, refinery feedstocks,

white spirit or �other oil�.  In total, this represents about 2,266 TJ in the IEA data.
•  There are differences in coal production and imports between the CRF and the IEA data.
•  There is a difference in the natural gas import figures:  the CRF figure is 137,072 TJ; the

IEA figure is 130,593 TJ.

Key sources
Fuel Combustion
•  1.A.1 Energy Industries - liquid fuels:  the CO2 IEF is much lower compared to other

reporting Parties.  The explanation of the low value in 1.A.1.b Petroleum refining, stems
from the explanation given on the comparison between the reference approach and the
sectoral approach.  It states, �crude oil used in petroleum refining is excluded in order to
avoid double counting�.  In fact, the activity data reported under liquid fuels 1.A.1.b
includes the inputs of crude oil into oil refineries, but not the output of petroleum
products.  This means that the activity data for this item are much too high, and therefore
the IEF is much too low.

•  1.A.1.c Manufacture of solid fuels and other energy industries:  the problem mentioned
for the 1.A.1.b category arises for the activity data and the IEF for this category as well.

•  1.A.3.b Road transport:  the N2O IEF for gasoline is the second smallest value reported
compared to other reporting Parties.

Fugitive Emissions
•  1.B Fugitive emissions from fuels:  emission estimates from this sector seem complete

and transparent compared to the reporting of many other countries.  Emissions from
venting, but not flaring, are reported.  IEF for CH4 from natural gas transmission seems
high.

Bunker fuels
The CO2 emissions from bunkers for 1998 deviate from those given in the IEA statistics.  The
data for marine bunkers are, however, fluctuating from year to year, and for 1996 (as an
example) there is a correspondence between the two sets of data.  Similarly, for aircraft
bunkers there is correspondence for some years only.

Other comments
•  Only a small amount of fuels (0.9 per cent) is reported to be used for domestic navigation.
•  IEF for CH4 from biomass combustion is the smallest value compared to other Parties.
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•  The IEF for N2O from coal combustion in the energy industries is by far the highest value
compared to other Parties.

INDUSTRIAL PROCESSES

Key sources
CO2 emissions were only reported under steel, although activity data were reported for steel,
pig iron, sinter and coke separately.

Non-key sources
•  2.B.1 Ammonia production:  CO2 IEF is lower than for most Parties and relatively low

compared to the IPCC default values.
•  2.F Consumption of Halocarbons and SF6: 4  only potential emissions were reported.
•  No data were reported on SF6 emissions from any source.

AGRICULTURE

IPCC tier 1 default method and default emission factors were used to estimate CH4 emissions
from enteric fermentation.  For N2O from agricultural soils the IPCC default method has been
used, while for emission factors both defaults and country specific values were used.

Key sources
4.A. Enteric Fermentation - CH4
For cattle and swine, the reported activity data is higher than the corresponding value from
the FAO (4.6 and 7.5 per cent difference, respectively).

4.D.1 Agricultural Soils, Direct soil emissions - N2O
•  4.D.1.4 Crop residue:  IEF is lower by a factor of 100 compared to most other Parties.
•  4.D.1.5 Cultivation of histosols:  IEF is lower by a factor of 1000 compared to most other

Parties and to the IPCC defaults.

LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported only for category 5.A, Changes in forest and other
woody biomass stocks, namely for 5.A.2, Temperate forests, and for Harvested wood and
other fuel use which were both reported under 5.A.5 �Other�.  Sectoral background data table
5.A was provided for reporting data of this source/sink category.

                                                
4      �2.F. Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment. This
source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  There is a sharp decrease in CH4 emissions from solid waste disposal in 1994.
•  IPCC default method was used to estimate emissions from this category.

6.B Waste-water handling– CH4
•  CH4  per capita emissions are an order of magnitude greater compared to the other Parties.
•  There are large fluctuations in CH4 estimates from waste-water handling over the entire

time series and unexplained differences in the trend of CH4 and N2O emissions from the
same source.
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CANADA

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1998 and 1990 and included all requested tables.  Indicators were
used appropriately.  The CRF was accompanied by an NIR that provided information on
methodologies, activity data, emission factors and uncertainty estimates.  Information on
uncertainties describes the use of a rounding protocol (page 114 of the NIR).

Consistency of information between the CRF and the NIR
No inconsistencies have been found between the information provided in the CRF and the
NIR.

Verification procedures
The NIR describes the process of reviewing and considering inventory data, mainly in the
energy sector, aimed at improving data collection and data quality.  The NIR recognizes that
the internal review process is informal in nature and that there is a need for a formalized
quality assurance/quality control (QA/QC) protocol.  This is planned to be developed in the
near future (see pages 109-112 of the NIR).

Time series consistency
There were no major deviations in emissions found in the trend tables (table 10 of the CRF)
with the exception of land-use change and forestry.

Comparison with previous submissions
Canada regularly recalculates emission estimates based on methodological changes and
revised activity data.  In the 2000 submission, it provided recalculated estimates (tables 8(a))
and explanatory information (tables 8(b)) for the years 1990 to 1997.
The main reasons behind the recalculations are revised figures for activity data, mainly in
energy.

The effect of the recalculations (as reported in the CRF tables) for 1990 was an increase of
1.8 per cent in the total CO2 equivalent emissions without land-use change and forestry, and
1.83 per cent if land-use change and forestry is taken into account.  For other years
(1990-1997) the change for each individual year, compared to the previous submission,
ranged from 0.8 to 1.8 per cent.  In all cases, the new figure was larger than that in previous
submissions.  The average for the period of 8 years is 1.12 per cent (without LUCF).

Sector-by-sector findings

The analysis of trends in the implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table, was hampered due to a
lack of data for the years 1991 to 1997.
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ENERGY
Reference approach
 Comparison of the reference approach with the national approach
For the sectoral (national) approach, data have been given on a gross calorific value basis
while, for the reference approach, data have been given on a net calorific value basis.
Energy consumption and CO2 emissions from the reference approach are 0.7 per cent lower
and 10.5 per cent higher respectively compared to the national approach.  The reason given
for the difference (documentation box of table 1.A(c)) is that the national approach does not
include fuel-based CO2 from various industrial processes such as ammonia and aluminum
production.  In accordance with the explanations, when these sources are included in the
national approach�s total energy, the two match closely, with only 4 per cent difference.  The
difference of 4 per cent is not explained.  The reasons for the differences in the information
presented need to be looked at more closely.

Comparison with international data
The reference approach energy data for 1998 are 6.2 per cent higher than those reported to the
IEA.  The CRF is 12 per cent higher for liquid fuels and 2.4 per cent higher for solid fuels.
Natural gas corresponds very closely.  Specific differences include the following:
•  Production of crude oil and NGLs in the CRF is 505,069 TJ higher than the IEA numbers.
•  Crude oil and residual fuel oil imports are higher in the CRF.
•  Liquid fuel stock changes are 65,618 TJ different and, in fact, the CRF shows a stock

build whereas the IEA shows a stock draw.
•  Coal imports are 19,597 TJ higher in the CRF.
•  Coal stock changes are much higher in the IEA numbers.

Most of the above comments are also applicable to the 1990 data where the CRF data are
5.2 per cent higher than the IEA data.  The growth rate of overall apparent consumption
between 1990 and 1998 is very similar between the two data sets.  The CRF has grown by
16 per cent and the IEA by 15 per cent.  However, liquid fuels are growing faster in the CRF,
and solid fuels are growing faster in the IEA data.

Key sources
Fuel combustion
Energy data have been given on a gross calorific value basis.  This means that the IEFs  are
about 5 per cent lower for liquid and solid fuels and about 9�10 per cent lower for gaseous
fuels than would have been the case if the data had been given on a net calorific value basis.

•  The CO2 IEF from gaseous fuels in all subcategories of the stationary combustion (1.A.1;
1.A.2; 1.A.3; 1.A.4 ) are the lowest among all Parties reporting data for these categories.

•  1.A.2 Manufacturing industries and construction:  The calculated CO2 IEF from gaseous
fuels is the lowest among all Parties for the year 1998.  This value is very similar to that
of New Zealand, which excludes in its calculation of IEF, carbon stored in final products
(methanol, synthetic petrol, ammonia and urea).  This may be the reason for this low
value.

•  Other IEF in the energy sector appear to be very different when comparing them with IEF
of other countries.  Those are:
a) CO2 IEF for solid fuels in 1.A.2. Manufacturing industries and construction and
1.A.4.a.Commercial/institutional (low values);
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Canada explained that this was due to an error in reporting activity data (TJ) in the
CRF.

b) CO2 IEF for liquid fuels in 1.A.4.c. Agriculture/ forestry /fisheries (high value).
Canada explained that this was due to an error in reporting activity data (TJ) in the
CRF.

•  1.A.2 Manufacturing industries and construction:  The calculated CO2 IEF from solid
fuels in 1998 has a lower value (90.43 t/TJ) compared to the IEF for the years 1990 to
1997 and compared to the IEF for other activities in the energy sector (91.2 t/TJ as also
mentioned in the NIR).
Canada explained that this was due to an error in reporting activity data (TJ) in the
CRF.

Fugitive emissions
•  1.B.2 Fugitive emissions from oil and natural gas:  Under 1.B.2.a Oil, Canada did not

report emissions estimates from oil refining and distribution of oil products (�NE�
reported).  For subcategories Oil transport and Natural gas exploration, Canada reported
emissions estimates but did not provide activity data.
CH4 emissions from this source have increased by 40 per cent since 1990.
Canada confirmed that it reported all emissions from the entire oil and gas industry,
but owing of the structure of the CRF, Canada could not provide full coverage of
activity data.

Non-key sources
•  1.B.1.a Coal mining and handling � underground mines:  The IEF for CH4  in

underground activities has decreased from 11.6 kg/t in 1990 to 7.7 kg/t in 1998.

INDUSTRIAL PROCESSES
Key sources
•  2.B.3 Adipic acid production:  This is reported as a point source.  No production data

have been provided.  The methodology changed from that used for reporting 1990 to
1997, when an emission factor was used.  In the NIR it is mentioned that emission
abatement technology was installed at the only plant in Canada.

•  2.C.3 Aluminium production - PFCs:  methods were not specified in the CRF, but
outlined in the NIR.

•  2.B Chemical industry:  There was a large decrease of N2O emissions (46 per cent)
between 1997 and 1998.  This decrease caused a decrease in the total annual
N2O emissions of 7 per cent.

•  2.G Other industrial processes are not specified in the CRF, but are described in the NIR.
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Non-key sources
•  2.A.3 Limestone/dolomite use - CO2 :  IEF has increased from 0.49 t/t to 0.57 t/t from

1990 to 1998.  The IPCC default value is 0.44 t/t for limestone and 0.47 for dolomite use.
The Party explained that this is due to a reporting error of activity data in the CRF.

•  2.B.2 Nitric acid production:  The N2O  IEF is low (2.66 kg/t) but still within the IPCC
range (2 to 9 kg/t).

•  “2.F.  Consumption of halocarbons and SF6: 
5  Actual emissions of HFC-23, HFC-125,

HFC-143a are reported higher than potential emissions, and therefore the ratio P/A is
lower than 1.

AGRICULTURE

Key sources
IPCC tier 1 method and default emission factors were used to estimate CH4 emissions from
enteric fermentation, CH4 and N2O from manure management, and N2O emissions from
agricultural soils.

4.A Enteric fermentation – CH4
•  IEFs for 1998 for dairy cattle are lower than the IPCC default for the region

(100 vs. 118 kg/head/year) but higher than the IPCC defaults for non-dairy cattle and
sheep (54 vs. 47, and 13 vs. 8, respectively).  For sheep, the reported value is the second
largest among all reporting Parties.
Canada confirmed the use of the IPCC tier 1 methodology for CH4 emissions from
enteric fermentation.  Canada explained that IPCC emission factors were used for
dairy cows (118 kg CH4/head/year), heifers for slaughter (47 kg CH4/head/year), steers
(47 kg CH4/head/year), and calves (47 kg CH4/head/year) based on the IPCC defaults.
However, the emission factors were 75 kg CH4/head/year for bulls, 72 kg
CH4/head/year for beef cows, and 56 kg CH4/head/year for dairy heifers and beef
heifers.  These deviate from the IPCC defaults, and are based on an early study of
Cassada and Safley (1990).  Thus, it is not surprising that the calculated IEFs for dairy
and non-dairy cows are quite different from those of the IPCC.  Canada stated to be on
the way to make proper changes in these emission factors solely based on the IPCC
guidelines for the next inventory year.

•  For sheep, the reported activity data for 1998 is lower than the corresponding value from
the FAO (38 per cent difference); the CH4 IEF for sheep declined by 5 per cent in 1998
compared to 1990.
The Party explained that it had checked its sheep population data, and provided the
reference source.  The reported sheep population for the year 1998 was 443,000 based
on Statistics Canada - Cat. No. 23-603-XPE.  However, Canada is attempting to find
out what was the source of data being used by FAO.

                                                
5      �2.F.  Consumption of halocarbons and SF6� was not identified as a key source in the level assessment.
This source, due to its expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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4.B Manure management – N2O:
•  IEF for animal waste management systems is higher by a factor of 106 than IPCC default

and values of other Parties.  The corresponding values for total N excretion per animal
waste management system are very low compared to other countries.

•  Differences of factor 103 to 106 when comparing the sum of Nitrogen excretion over all
animal waste management systems per livestock to the corresponding Nitrogen excretion
per animal multiplied with the population (for dairy and non-dairy cattle, sheep).

•  The total N excretion for the AWMS pasture range and paddock (table 4B(b)) is lower by
a factor of 106 compared to the reported activity data under 4.D.2 animal production
(N excretion on pasture range and paddock) in table 4.D.

As for preliminary findings on N2O from manure management, Canada explained that
IEFs and other data comparisons calculated based on Table 4.B(b) are wrong because
the percentage of animal manure management systems was reported in this table
rather than the total animal nitrogen excretion for each animal waste management
system.

•  N-excretion rates for livestock:  these seem low compared to the corresponding IPCC
default factors (dairy and non-dairy cattle, swine, sheep, poultry).
Canada explained that the average amount of annual nitrogen excretion for various
domestic animals is based on the research conducted in the United States
(MWPS-18, 1993), and not the default values from the IPCC Guidelines.

4.D Agricultural soils
•  4.D.3 Indirect emissions, Nitrogen leaching and run-off:  N2O IEF is higher by a factor of

10 compared to the IEF of other countries.
Canada explained that for indirect emissions from nitrogen leaching and runoff, the
N2O IEF should be 0.0274 instead of 0.174 kg N2O-N /kg N which would be
comparable to other countries.

•  CO2 emissions from agricultural soils are reported in the Agriculture soils category (the
IPCC allow for reporting them in either the Agriculture or the LUCF sector).  These
emissions have decreased from 7,255 Gg in 1990 to 875 Gg in 1998.  The NIR indicates
that the decrease is mainly due to changes in farming practices, in particular to the
increase of the use of conservation tillage.  Canada uses the Century model to estimate
these emissions, which is described in the NIR.
Canada provided the following references:
Cassada, M.E. and L.M. Safley, Jr. 1990.  Global methane emissions from livestock
and poultry manure.  Biological and Agricultural Engineering Department, North
Carolina State University.
MWPS-18. 1993.  Livestock waste facilities handbook - Third Edition.  Iowa State
University, Ames, Iowa.
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LAND-USE CHANGE AND FORESTRY

Canada uses specific methods to estimate emissions and removals in this category.  Sectoral
background data tables have been used, but most of the cells did not contain numerical
information due to the fact that the classification of source categories differs substantially
from the IPCC one.
Canada explained that it used the best and most reliable national data available in the
LUCF sector, and hence reflect Canada’s national circumstances.  However, it should be
noted that special care has been taken to develop an accounting model which closely
follows the IPCC methodology.

•  5.A Changes in Forest and other woody biomass stocks:
Species were not specified as required in table 5.A of the CRF.  An aggregate value of the
Canadian wood production forest is reported.  The NIR describes the method used which
relies on information and data provided by the Canadian forest inventory (pages 56 and 57
of the NIR).
Canada explained that the Canadian forest inventory distinguishes softwood,
hardwood and mixed wood forests.  This classification does not correspond to the CRF
“temperate” and “boreal” forest categories.  A reclassification is impossible at this
point, as all three forest types occur in the temperate and boreal zones.

Comparison of �area of forest/biomass stocks� with data from the FAO on �forest cover�:
for Canada, data from the FAO is about 50 per cent higher than data reported in the CRF.
It can be assumed the other part of the forest which is not reported in the CRF does not
have a carbon uptake (see also page 80 of the NIR).
Canada confirmed that it understands that the UNFCCC LUCF greenhouse gas
reporting involves the “managed” part of the Canadian forests, as opposed to its entire
area:  “Natural, unmanaged (for wood products) forests are not considered to be either
an anthropogenic source or sink, and are excluded from the calculations.” (IPCC
Guidelines, page 5.11 of the Reference manual).
Hence the area of forest/biomass stocks reported in Table 5.A of the LUCF inventory
(123 Mha) represents the non-reserved, stocked, timber-productive, accessible forests
which are not under policy constraint, as defined in the Canadian forest inventory.
This is indeed approximately half of the total timber-productive forest (245 Mha).
Excluded from the assessment are the timber-unproductive forests, the timber-
productive forests that are reserved or otherwise unavailable by law, and those which
are not physically accessible.

•  5.D CO2 emissions and removals from soils:  Emissions exceeded removals in this
category.  Both emissions and removals have increased since 1990 to 36 and 23 per cent,
respectively.  The net CO2 emissions have increased by almost 50 per cent between 1990
and 1998.
Canada explained that post-1996 estimates of emissions and removals in this sub-
category rely on forecasted data, hence they may change when actual data become
available.

Table 5.D has not been used to report activity data from this source category (indicators
only), hence, no IEFs were calculated.  Instead, a separate data sheet has been provided.
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Canada noted that it has opted to report net CO2 fluxes from agricultural soils in the
Agriculture sector rather than under the land-use change and forestry sector6.  The
separate table covers CO2 emissions and removals from soils associated with land-use
changes (forest conversion and abandonment of managed agricultural lands).

•  5.E Other:  Canada reported the following sources not included in the IPCC Guidelines:
prescribed burning, other anthropogenic fires in wood production and anthropogenic fires
outside wood production (wild fires).  Methods are described in the NIR.

•  Aggregate net emissions (removals in the case of Canada) from LUCF display relatively
large changes in most years (more than 25 per cent in 6 of the 10 years in the time series).
Changes in the source category changes in forest and other woody biomass stocks are also
relatively large between the years in the time series.  CO2 emissions from soil present a
large increase between 1996 and 1997 (exactly double).  The change in emissions from
�Other:  anthropogenic fires in the wood production forest� between years 1992, 1993 and
1994 were of a magnitude of 3 and 5 times, which corresponds to the characteristics of
this source category.
Canada explained that the variability of aggregate net removal estimates in the LUCF
sector reflects that of the main component of the LUCF inventory, Changes in forest
and woody biomass stocks (5.A).
The accounting model is very sensitive to the impact of anthropogenic activities,
especially harvesting, on the wood production forest.  Harvesting data provided to the
FAO -  data on annual production of industrial roundwood, which displayed strong
fluctuations in the 1990s.
Canada also explained that CO2 emissions from soil tended to decrease until 1995 and
increase steeply thereafter, with a sudden doubling of emissions between 1996 and
1997.  Based on data from previous years, the model projected a substantial increase in
the area of grassland conversion to agricultural lands in 1997.  However, these remain
projections; their accuracy will not be confirmed until the release of the next
Agricultural census in the year 2001.

WASTE

Key sources
6.A Solid waste disposal on land - CH4
•  A limited set of activity data or additional information were provided in table 6.A.
•  Annual fluctuations in CH4 emissions for the years 1995 and 1996 were relatively small

compared to fluctuations for the other years.

Non-key sources
•  CH4 emissions from industrial waste-water handling were not estimated.
•  No activity data were provided in tables 6.B and 6.C (documented in the Completeness

table (table 9)).

                                                
6 The IPCC Guidelines allow for reporting CO2  emissions and removals from agricultural soils under 4.D
Agriculture soils category or in the Land-use Change and Forestry sector under 5.D CO2 Emissions and
Removals from soils category.
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CZECH REPUBLIC

General
Common reporting format (CRF) and national inventory report (NIR)
The Czech Republic provided inventory data for the year 1998 using the CRF.  The
submission encompassed most requested tables.  However, tables on trends and
recalculations, as well as some sectoral background data tables, were not provided.  The use
of indicators in sectoral reports and sectoral background data tables was limited.  An NIR was
not submitted, nor was any textual explanation on the numerical information.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any
self-verification or independent review procedures.

Time series consistency
Analysis of the time series was not possible since data other than for 1998 were not reported.
The corresponding trend tables of the CRF (table 10) were not submitted.

Comparison with previous submissions
Information on recalculations was not provided in the CRF.  Comparison of data with
previous submissions was not possible because the 2000 submission did not include any
emission data for the years prior to 1998.
The Czech Republic explained that the NIR has not been submitted because only a version
in Czech language is available. Tables with emission trends were not provided because all
necessary recalculations have not yet been completed.  The Czech Republic stated that for
the 2002 submission (data of the year 2000) it plans to edit the English version of the NIR
and to provide all trend data in the submission.

Sector-by-sector findings
Since neither emissions estimates, activity data, nor related information was reported for
1990 to 1997, an analysis of trends was not possible for any sector.

ENERGY

Reference approach
General comments
•  No information on some fuel types.
•  Feedstocks:  no explanation on what they are used for.

 Comparison of the reference approach with the national approach
There is a difference of 1.5 per cent in the CO2 emissions estimates between the reference
approach and the sectoral approach.
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Comparison with international data
The reference approach energy data for 1998 are 3.2 per cent lower than those reported to the
IEA.  The CRF is 8.7 per cent lower for liquid fuels and 2.1 per cent lower for solid fuels.
Natural gas corresponds very closely.  Specific differences include:
•  Imports of naphtha, bitumen, lubricants, petroleum coke, refinery feedstocks, white spirit,

paraffin waxes and �other oil� do not seem to have been reported in the CRF.  The
difference in liquid fuels imports is 13.6 TJ.

•  Exports of solid fuels are 19.4 TJ higher in the CRF.
•  Stock changes for liquid fuels and solid fuels seem to be different between the two data

sets.
•  Aviation bunker fuel emissions as published by the IEA are higher than those reported in

the CRF.  Reported domestic emissions from aviation are small and cannot explain the
difference.

The Czech Republic explained that imports of naphtha, bitumen and other non-energy fuel
types are not reported in CRF, because they are not reported in the official Czech energy
balance either.  The Party recognizes that, nevertheless, it would be possible to gather these
data from other sources and use them in the calculations.
As for the export of solid fuels, the Czech Republic explained that the differences are due
to two reasons:
(i) the “final” Czech energy balance reports a lower value for solid fuel exports by

about 10 PJ  than the version which was available for the compilation of
the inventory;

(ii) when comparing the official Czech energy balance with the IEA data, the coal data
expressed in mass units are in good agreement. However, when comparing the
corresponding values in energy units (PJ), some difference appears due to slightly
lower heating values used by IEA. Therefore, all IEA values related to coal
expressed in PJ are slightly lower, not only coal export data.

Differences in jet kerosene consumption, according to the Party, are due to the fact that
preliminary statistical data used for calculations were indeed rather lower than
definitive values.

Key sources
Fuel combustion
•  No use of notation keys, therefore no information, on e.g., aviation gasoline, navigation

residual oil, and many other possible sources.
•  N2O emission estimates from road traffic are reasonable compared to implied emission

factors (IEF) of other Parties.  There is not enough information to assess the trend (an
increase would be expected).

•  1.A.2  No split of Manufacturing industries and construction into its sub-sources � all data
reported under �other�(1.A.2.f).
The Czech Republic informed that no reliable data for splitting into more detailed
sub-sources are available.

•  1.A.1 Energy industries (total) and 1.A.1.a Public electricity and heat production - solid
fuels:  CO2 IEF seems high compared to other Parties.
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The Czech Republic explained this by the fact that consumption of brown coal (carbon
emission factor = 27.6 t C/TJ) prevails in the Czech Republic.

•  1.A.1.c Manufacture of solid fuels and other energy industries � solid fuels:  CO2 IEF is
the highest among all reporting Parties (Gaseous fuels derived from coal (coke oven gas
and blast furnace gas) are included in Solid fuels.  Therefore CO2 emission factors of
Solid fuels for category 1.A.1.c exceed 100).

•  1.A.2 Manufacturing industries and construction - solid fuels:  CO2 IEF is the second
highest among all reporting Parties (Gaseous fuels derived from coal (coke oven gas and
blast furnace gas) are included in Solid fuels.  Therefore CO2 emission factors of Solid
Fuels for category 1.A.2 exceed 100).
Regarding 1.A.1.c and 1.A.2, the Czech Republic further explained that iron and steel
industries (including coke production) are still important to the Czech economy. For
illustration - blast furnace gas: EF(CO2) = 241 t CO2/TJ, coke: EF(CO2) = 106 t
CO2/TJ.

•  1.A.3.b Road transportation � gasoline:  N2O IEF is among the highest values compared
to other Parties.

Fugitive emissions
•  1.B.1.a Coal mining and handling:  CH4 emissions from coal mining are a key source.

Reporting seems reasonable; however, it is not possible to assess the trend.  Information
whether the amount of coal produced is based on run-of-mine (ROM) or saleable
production was not reported.
The Czech Republic stated that CH4 trend information for 1990-1998 was not reported
in the 2000 submission, but is available and will be reported in the next submission (see
comment under General).  The Party explained  that activity data have been taken from
the “Czech Mining Yearbook”, where saleable production
is presented.

•  1.B.2 Oil and natural gas:  Reporting is detailed for fugitive emissions from oil and gas
(minor source), but it is difficult to compare reporting for these sources.  No data have
been reported for venting and flaring.
According to the national experts, the amount of gas flared or vented can be neglected
(if any).

•  1.B.2.b  Natural gas - CH4 from transmission and distribution:  low IEF compared to
IPCC default for that region.
The Czech Republic stated that its national experts are aware of this – the entire system
of gas transmission and distribution was reconstructed in the early 1990s and
operates well.

Bunker fuels
•  Only aviation-jet kerosene reported (no information reported on the remainder of sources

from bunkers).
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INDUSTRIAL PROCESSES

General comments
There was no information on the following source categories:

•  Limestone and dolomite use; Soda ash; Asphalt roofing; Road paving with
asphalt; Adipic acid production; Carbide production; Ferroalloys production;
Aluminium production; Other production.

The Czech Republic explained the information gaps as follows:
Limestone and dolomite use = NE, Soda ash = NO, Asphalt roofing = NE, Road
paving with asphalt = NE, Adipic acid production = NO, Carbide production = NO,
Aluminium production = NO.  Emissions from limestone and dolomite use are
negligible (if any).
The Czech Republic also indicated that in the 2001 submission notation keys have
been used.

Key sources
2.A.1  Cement production – CO2
•  IPCC tier 1default methods and default emission factors were used to estimate CO2 from

2.A Mineral products.

Non-key sources
•  2.A.2 Lime production:  although production activity data were provided, CO2 emissions

(and consequently the IEF) were reported as zero.  In the description it is noted that
�emissions = removals�.

•  2.B.1 Ammonia production - CO2:  emissions were included in energy sector (production
data provided here, but no IEF was calculated)
The Czech Republic confirmed that emissions have been included in the energy sector
and further clarified that the value for production was presented as an indicator for
illustration purposes.

•  2.C.1 Iron and steel production - CO2:  emissions were included in the Energy sector
(in table 2(I) A-G, CO2 emissions were reported in the column under �Emissions
reduction�).  Activity data was reported in a disaggregated manner, while for CO2
emissions only an aggregate estimate was provided.  Consequently, no IEF were
calculated for any of the iron and steel subcategories.
The Czech Republic confirmed that emissions have been included in the energy sector,
under 1.A.2 (especially as blast furnace gas combustion). Emissions of CO2 presented
in table  2(I) A-G are only a rough estimate (11,570 Gg). This value has not been
placed in the right column intentionally, in order to prevent double-counting.
Production data have been reported as indicators for illustrative purposes.

•  �2.F  Consumption of halocarbons and SF6:7  For HFCs, PFCs and SF6 only potential
emissions were provided.  No disaggregation by gas-species nor specification of  the

                                                
7      �2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level assessment. This
source, due to its expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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sub-sources were provided.  (Aggregated, non-specified estimate in CO2 equivalent for
total consumption reported under 2.F �other�).
The Czech Republic explained that only potential emissions estimates are available due
to lack of data for the tier 2 approach.  The Party indicated that in the 1999 inventory
both disaggregation by gas-species and by sub-source have been provided.

AGRICULTURE

Key sources
4.A.  Enteric fermentation - CH4
•  Dairy and non-dairy cattle:  IEFs are relatively low compared to IPCC default for Eastern

Europe and are the lowest across all reporting Parties.
•  Sheep:  IEF is among the lowest compared to other Parties and is also significantly lower

than the IPCC default.
•  Swine:  IEF is twice as high as the IPCC default and the values of other Parties.

The Czech Republic explained that the original set of emission factors was obtained by
agriculture experts from the Institute of Livestock, Prague-Uhrineves using
IPCC tier 2 approach calculations as part of the “United States country study”
compiled in 1994.  In the late 1990s, all parameters were again judged and approved by
different experts from the Institute of Agriculture Technology, Prague-Repy. However,
inventory experts from CHMI are aware of the fact that emission factors used for cattle
and other livestock are lower than IPCC default values. The Party further stated that as
soon as resources become available, a new independent study based on “good practice
guidance” should be carried out.

4.D Agricultural soils:  4.D.1 Direct soil emissions, and 4.D.2 Indirect emissions - N2O
•  No information on fractions used to estimate direct and indirect N2O emissions provided.
•  No information on cultivation of histosols.

Non-key sources
4.B.  Manure management - CH4 and N2O
•  CH4 IEF for dairy cattle is relatively low compared to the lowest IPCC default for Eastern

Europe (cool).
•  N excretion rate for poultry is the highest across all countries and is also higher than the

IPCC default (1.0 instead of 0.6 although default methods and emission factors were
indicated to have been used).

•  Multiplication of population data with corresponding annual N excretion does not equal
the sum of N excretion from all animal waste management systems for cattle and
non-dairy cattle � differences are around 24 and 20 per cent, respectively.

•  N excretion from pasture range and paddock:  after conversion of N excretion data into
kg N/year in table 4.B(b), total N excretion from pasture range and paddock is lower by
1,320 kg N compared to the corresponding value given in table 4.D.
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LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported only for category 5.A Changes in forest and other
woody biomass stocks (Temperate forests).  Sectoral background data table 5.A was provided
for reporting data of this source/sink category.

WASTE
Key sources
6.A Solid waste disposal on land – CH4
•  A low value for MCF was reported (0.434), which is consistent with shallow unmanaged

solid waste disposal sites.  However, emissions were reported under Managed waste
disposal, which is expected to have an MCF closer to one (1.0).
The Czech Republic explained that the reported MCF value is given by 0.7*0.62=0.434,
where 0.7 is the methane correction factor and 0.62 is the fraction of carbon released
as methane.

Non-key sources
6. B Waste-water handling
•  N2O IEF for human sewage appears high by a factor of 1000 compared to other reporting

Parties.  The Nitrogen fraction (0.01 versus ~0.16 kg N/kg protein) and protein
consumption (0.16 versus ~30-40 kg protein/person/yr) appear to be the cause of
the problem.
The Czech Republic explained that values 0.01, 0.16 and 25 were erroneously
exchanged - the value of 25 kg protein/person corresponds to the annual protein
consumption and the value of 0.16 is the N fraction in kg N/kg protein, thus the IEF is
0.01 (IPCC default).  The resulting N2O emission (0.65 Gg) is not influenced by this
error. Perhaps the value of 25 is somewhat lower than the expected interval 30-40 kg
protein/person/yr.

6. C Waste incineration
•  It was noted that non-CO2 emissions from waste incineration were reported in table 1.A

(Energy sector).
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FINLAND

General
Common reporting format (CRF) and national inventory report (NIR)
Finland provided its GHG inventory using the CRF for 1990 and 1998, and included all
requested tables.  It also provided a report entitled �Finland�s annual inventory report on
greenhouse gases�, which describes methods and sources of data used to compile the
inventory.

Consistency in information between the CRF and the NIR
No inconsistencies have been found in the information provided in the CRF and the NIR.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
In-depth analysis of the trend was only possible to a limited extent, since only data for 1990
and 1998 were provided in detail.  The GHG trends provided in the trend table of the CRF
(table 10) do not reveal any major fluctuations in national totals for key sources, except for
CH4 emissions from waste (see sectoral comments below).  N2O emissions from agricultural
soils decreased by about 16 per cent from 1990 to 1992.

Comparison with previous submissions
Finland recalculated its inventory for 1990 and provided the corresponding recalculation table
(table 8 (a)) and explanatory information for these recalculations (table 8 (b)).  Major changes
occurred in the estimates of CH4, CO2 and N2O emissions from the sub-category �Other� in
the Fuel combustion sector and from the Waste sector, mainly due to changes in emission
factors.  Changes in total emission estimates expressed in CO2 equivalent are reported to be
3.6 per cent excluding land-use change and forestry.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table, was limited to the years
1990 and 1998, since Sectoral background data tables were not provided for the years in-
between.

ENERGY

Reference approach
Comparison of the reference approach with the national approach
There is a difference of 1.9 per cent between the reference approach and the sectoral
approach.  Although the difference is less than 2 per cent, an explanation was provided in the
documentation box.
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Comparison with international data
The reference approach energy data for 1998 are 2.3 per cent lower than those reported to the
IEA.  For liquid fuels, this difference is 4.4 per cent.  Specific differences include:
•  Liquid fuel imports in the CRF are less by 22,693 TJ that those reported by the IEA.

Most of this difference comes from crude oil and NGL.
•  Stock changes for liquid fuels do not correspond well to the IEA data.  The CRF crude oil

stock change is �13,816 TJ, while the IEA shows �5,900 TJ.  Since the CRF puts all oil
product stock changes into �Other oil� it is difficult to see where the product stock
problems are.

The above comments are also applicable to the 1990 data where the CRF data are 2.2 per cent
lower than the IEA data.  The growth rate of overall apparent consumption between 1990 and
1998 is 10 per cent for both data sets.

Key sources
Fuel Combustion
•  1.A.1.c Manufacture of solid fuels and other energy industries:  the CO2 IEF for solid

fuels in this sub-category is lower than for almost all other Parties.  In addition, only data
on solid fuels are reported in background data tables and no notation key is used for other
fuels.

•  1.A Fuel combustion (biomass):  For Finland and Sweden N2O from biomass was
identified as key source, which is likely due to high activity levels.  The IEF for this
category is at the upper end of the IEF from other Parties.

Fugitive Emissions
•  1.B.1.a Fugitive emissions from coal mining:  emissions of CH4 from this category have

not been reported.  According to international statistics (IEA), Finland is producing a
small amount of coal.

•  1.B.1.c Fugitive emissions from Other solid fuels:  activity data were not reported, and
consequently no IEF was calculated.

•  1.B.2 Fugitive emissions from oil and natural gas:  reporting of emissions is not
transparent as it is unclear what activities are causing the emissions.  CO2 emissions from
venting are reported, but not the corresponding CH4 emissions.

Other comments
•  Inconsistent data for 1998 N2O emissions from fuel combustion (1.A.1, 1.A.2, 1.A.3,

1.A.4, 1.A.5) in the sectoral report and sectoral background data tables.  As a result the
total emissions seem to be overestimated.
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INDUSTRIAL PROCESSES

Key sources
•  2.A.1 Cement production:  the IEF for CO2 is slightly lower than the IPCC default value.
•  2.B.2 Nitric acid production:  IEF for N2O is slightly higher than the IPCC default value.

Non-key sources
•  2.F.  Consumption of halocarbons and SF6:8

  in the sectoral background data tables
several gases were reported as confidential in the various subcategories.

•  2.C.4.2 SF6 used in magnesium foundries:  no emissions were reported due to
confidentiality.

AGRICULTURE
Key sources
4.A.  Enteric fermentation – CH4
•  For non-dairy cattle the IEF for 1998 is relatively low compared to the IPCC default for

the region and compared to the IEF from other Parties.
•  For swine, the reported activity data is lower than the corresponding value from the FAO

(10 per cent difference).
•  IEF for CH4 from dairy cattle registered a 6.6 per cent increase from 1990 to 1998, while

CH4 emissions from the same category declined by 16 per cent in the same period.

4.D Agricultural soils � CO2 estimates, 4.D.1 Direct soil emissions, and 4.D.2 Indirect
emissions - N2O:
•  CO2 emissions from agricultural soils were reported in the agriculture sector in the

Summary tables of the CRF (Summary 1.A, 1.B and Summary 2).  However, detailed
information on this source category was reported in table 5.D CO2 emissions and
removals from soil of the land-use change and forestry sector.

•  For the fraction of synthetic fertiliser N applied to soils that volatizes as NH3 and NOx
(FracGASF), Finland reported a value lower by a factor of 10 compared to the IPCC
defaults and those reported by most other Parties.

Non-key sources
4.B Manure management � N2O:  N excretion rates for non-dairy cattle and swine are
relatively low compared to the IPCC defaults.  In the case of non-dairy cattle Finland reported
almost the lowest value compared to other Parties.

LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported only for category 5.A Changes in forest and other
woody biomass stocks (Boreal forests).  No sectoral background data tables of this sector
were provided, except for table 5.D, which has been used to report CO2 emissions from
agricultural soils, which were included in the agriculture sector.
                                                
8      �2.F.  Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment.
This source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  Major changes occurred in CH4 emissions estimates after recalculations.  Explanations

were provided in the NIR and CRF.  In addition, the NIR states that the emission
estimates from this source are very uncertain.

•  The CH4 emissions from this source show large and steady decreases over time.  In 1998,
CH4 emissions are reported to be 50 per cent less than in 1990. An explanation was not
provided in the NIR.

Non-key sources
6. B Waste-water handling - CH4
•  There are significant fluctuations in CH4 estimates from this source in 1990 to 1994.

Explanations were not provided in the NIR.
•  Major changes occurred in CH4 emissions estimates after recalculations.  Explanations

were provided in the NIR and CRF.  The NIR also states that the emission estimates are
very uncertain.

•  The CH4 IEF for both industrial and domestic/commercial waste-water appear low.

6. C Waste incineration:  emissions of CO2 and N2O from waste incineration are included in
the Energy sector (see also Table 9 on completeness).
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GREECE

General
Common reporting format (CRF) and national inventory report (NIR)
Greece provided the CRF for 1998 and included all requested tables.  In addition, sectoral
reports and summary tables for the years 1990 to 1997 using the CRF were provided.  An
NIR was submitted.  The report provided information on methodologies, activity data and
emission factors used for some source categories and on differences compared to previous
submissions.  Although estimates of emissions and removals from the land-use change and
forestry sector have not been reported in the CRF, preliminary data from this sector were
provided in the NIR.

Consistency of information between the CRF and the NIR
The data that were provided using the CRF in electronic format were reproduced in the NIR.
The information provided in the 1998 CRF related to methodologies and emission factors
seems consistent with the information provided in the NIR.  However, in the CRF for 1990,
different values are reported in Table 1 and in Summary 1.A for CO2 emissions from 1.A.4
(Other Sectors).

Verification procedures
No information was available on whether the inventory data was subject to any
self-verification or independent review procedures.

Time series consistency
Emissions data do not indicate any notable annual fluctuations in national totals.  Some
annual fluctuations or irregularities in trends are noted below:
•  CO2 emissions from 2.B Chemical Industries:  some jumps due to gaps in the data;
•  CH4 emissions from 1.A.2 Manufacturing Industries and Construction:  over 100 per cent

increase from 1993 to 1994.

Comparison with previous submissions
Although information on recalculations was not provided in the CRF, differences to
previously submitted data were briefly explained in the NIR (p. 15).  Comparison with
inventory data for the years 1990 and 1997 included in the 1999 submission reveals
that - generally slight - recalculations have taken place across all sectors and gases.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF) and activity data was hampered due to
the lack of data for the years 1990 to 1997.  Sectoral background data tables were only
provided for 1998.
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ENERGY

Reference approach
General comments
For some fuel types the carbon emission factor is slightly different from the IPCC default
(e.g. bitumen, lubricants, coke oven).  For lignite the carbon emission factor used was 34.0 t
C/TJ instead of 27.6 t C/TJ recommended by the IPCC.

Comparison of the reference approach with the national approach
There is a difference of only -1.8 per cent between the CO2 emissions estimates calculated
using the reference approach and the sectoral approach.   Additional information on this
difference was provided in the NIR.

Comparison with international data
The reference approach energy data for 1998 correspond very closely to the IEA data (only
0.3 per cent higher).  Specific differences include:
•  The CRF is not showing any production of natural gas.
•  CRF imports of natural gas are 5,147 TJ higher than those reported to the IEA.
•  CRF imports of refinery feedstocks are 18,660 TJ higher than those reported to the IEA.
•  Exports of residual fuel oil are 12,539 TJ higher in the CRF.

Key sources
Fuel combustion
•  1.A.1 Energy industries - Solid Fuels:  the CO2 IEF (122.08 t/TJ) is the highest among all

reporting Parties.  This appears to be due to a high carbon emission factor for lignite
(34.0 t C/TJ), used in 1.A.1.a Public electricity and heat production
(see p. 40 of the NIR).

•  1.A.4.c Agriculture/Forestry/Fisheries � Solid Fuels:  the CO2 IEF (104.89 t/TJ) is the
highest among all reporting Parties.

Other comments
•  Stationary Combustion � Solid Fuels:  the CH4 IEF (2.99 kg/TJ) was low compared to

that reported by other Parties.
•  1.A.2 Manufacturing industries and construction � Biomass:  the CH4 IEF (309.96 kg/TJ)

was the highest among the reporting Parties.
•  1.A.3.b Road transportation:  the N2O IEF is reasonable compared to reporting from other

Parties.  Reported emissions (from all transport) change by 60 per cent from 1997 to
1998.

•  No information was provided on Venting and Flaring, Oil exploration, transport,
refining/storage and distribution (blank cells).  According to international statistics,
Greece is refining crude oil and is expected to have emissions from these activities.

INDUSTRIAL PROCESSES

Key sources
2.E.1. By-product emissions, Production of HCFC-22
•  Activity data were not provided due to confidentiality.
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Non-key sources
2.B.1 Ammonia production and 2.C.3 Aluminium production
•  Activity data for these sources were not reported due to confidentiality.  However, activity

data for Aluminium Production are available from international statistics.
•  Iron and steel production data were reported as not applicable.

2.F. Consumption of Halocarbons and SF6: 9

•  HFC, PFC and SF6 emissions were not reported.

AGRICULTURE

Key sources
IPCC tier 1default method and default emission factors were used to estimate CH4 emissions
from enteric fermentation and N2O emissions from agricultural soils.

4.A Enteric fermentation
•  For swine, the reported activity data was higher than the corresponding value from the

FAO (34 per cent difference).

4.D Agricultural soils
•  4.D.1.2 Animal wastes applied to soils:  the N2O IEF was higher by a factor of 100

compared to other countries and to the IPCC defaults.
•  For 4.D.1.4 Crop residue, activity data was provided, but no emission estimates were

reported (and consequently no IEF was calculated) � it seems that emissions from crop
residue are missing in the total N2O emissions from 4.D.1 Direct soil emissions.

•  For 4.D.1.5, no information was provided on the cultivation of histosols.
•  4.D.3 Indirect emissions were not included in the inventory (see NIR p. 57).

Non-key sources
4.B Manure management
•  There is a difference of 18 per cent when comparing the sum of Nitrogen excretion over

all animal waste management systems per livestock to the corresponding Nitrogen
excretion per animal multiplied with the population (for dairy and non-dairy cattle).

4.C Rice cultivation
•  The CH4 IEF for Irrigated fields � continuously flooded is lower by a factor of

100 compared to other reporting Parties.

LAND-USE CHANGE AND FORESTRY

Although table 5 and tables 5.A to 5.D were provided, no estimates were reported (indicators
only).  However, preliminary data from this sector were provided in the NIR.
                                                
9      �2.F. Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment since
it was not reported. This source, due to the expected rapid increase, is likely to be a key source in many countries
using the trend assessment.
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WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  Although the IPCC default method was used, the methane correction factor (MCF) for

unmanaged (deep) solid waste disposal sites was reported as 0.6, which is lower than the
IPCC default (0.8).
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HUNGARY

General
As a general introductory remark, Hungary noted its limited capacity in the preparation of
inventories.  This resulted in Hungary being able to determine only very few country-
specific factors and parameters.  Hungary further stated its plan to revise the inventory
data of earlier years in accordance with the relevant COP decisions, which will depend on
the availability of capacity.

Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1998 and included almost all the requested tables.  Indicators have
not been used; many cells have been left blank which resulted in many unexplained gaps in
the CRF.  An NIR has not been submitted; however, accompanying materials were provided.
These included IPCC tables and worksheets, some trend tables, sectoral descriptions
(emission trends, some information on data sources, values used, etc.).  Differences compared
to previous inventories and problematic elements in the inventory preparation have been
discussed.

Consistency of information between the CRF and the NIR
There are no significant differences in the information reported in the CRF and the
accompanying materials, but three inconsistencies were noticed:

•  1.A.1 Energy industries:  accompanying materials report 23,031 Gg CO2, while the CRF
value is 24,160,65 Gg.  For category 1.A.2., manufacturing industries and construction,
tables in the accompanying materials report 9,759 Gg CO2, while the CRF value is 8,629
Gg.  The sum of emissions from these two categories remains the same in the
accompanying materials and CRF, and the differences do not influence the total emission
estimates from energy and the national totals.
Hungary explained that in the CRF they have tried to categorize more precisely the
energy consumption as required.  While in the tables of accompanying materials some
of these emissions are allocated under manufacturing industries and construction.

•  Tables in the accompanying materials estimate emissions of NMVOC from industrial
processes at 37.95 Mg, while in the CRF the corresponding value is "0".
The Party explained that, primarily due to a lack of capacity, they have only completed
information in the CRF for the six greenhouse gases, and reported the other gases in
the accompanying materials.  However, the Party noted that, in the CRF, NMVOCs
are reported for the Solvent use sector in order to present the calculation method
(taking into account the limited instructions provided in the IPCC Guidelines).

•  Tables in the accompanying materials report total amount of CH4 emissions from enteric
fermentation and manure management to be 114,58 Gg, while according to the CRF this
value should be 115.6 Gg.
Hungary noted that in the CRF there was an error in the reporting of manure
management CH4 emissions for horses.  The correct CH4 emissions value for horses
should have been 0.097 Gg instead of 0.97 Gg.
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Verification procedures
No information was available on whether the inventory data was subject to any
self-verification or independent review procedures.

Time series consistency
In relation to the preliminary findings on consistency in the time series, Hungary noted
that the Revised 1996 IPCC Guidelines had only been applied for the first time to the 1998
inventory, but not for the previous years’ inventories.  Thus, the database did not have
updated data for all years at the time of reporting and therefore it is not possible to
compare trends.  This was indicated in the accompanying materials.  (See also introductory
remark).

Fuel combustion
The variations in several of the sectors (CO2) seem large, the most significant being:

•  1.A.2 Manufacturing industries and construction - CO2:  76 per cent increase between
1997-1998.
See the comment above under time series consistency and the general introductory
remark.

•  1.A.5 Other fuel combustion � CO2:  268 per cent increase between 1994-1995, and 100
per cent decrease between 1997-1998 (no data reported for 1998).  This decrease may be
related to the increase in manufacturing industries� emissions for 1998.
See the comment above under time series consistency and the general introductory
remark.

•  Aviation bunkers:  CO2 emissions are significantly lower for 1992-1997, as compared to
1991 and 1998.
Hungary explained that incorrect data was used and that this had been corrected in the
subsequent inventory.

•  1.A.5 Other fuel combustion � CH4:  Although representing a small contribution to
emissions, the change from 1990 to1991 was substantial (557 per cent).  CH4 emissions
from the other fuel combustion sectors were not estimated.
See the comment above under time series consistency and the general introductory
remark.

Fugitive fuel
•  1.B.2 Oil and natural gas -  CH4:  47 per cent increase between 1990-1991.  The CH4 fuel

combustion figure (above) coincides with this upward change.
See the comment above under time series consistency and the general introductory
remark.

Industrial processes
•  2.C Metal production - CO2:  emissions displayed a large decrease from 1991 to 1992

(although in line with the general decline for most sectors for these years).
See the comment above under time series consistency and the general introductory
remark.
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•  2.B Chemical industry - N2O:  52 per cent increase between 1995-1996.
See the comment above under time series consistency and the general introductory
remark.  The Party also noted that the values reported are quite small (approximately
“0”).

Agriculture
•  4.C Rice cultivation - CH4:  emissions for some years display significant variations,

1992-1995 emissions are constant.
See the comment above under time series consistency and the general introductory
remark.  Hungary also explained that rice production has significantly decreased in
Hungary.

•  4.D Agricultural soils � N2O:  significant year-to-year variations in N2O emissions from
1991 to 1997;  furthermore, 1998 data was calculated differently (1800 per cent increase
from 1997 to 1998) which was indicated in the accompanying materials.
See the comment above under time series consistency and the general introductory
remark.

Waste
Hungary explained that as there are no yearly survey data on the quantity of waste
generated; it calculates estimates using the previous years’ survey.

•  6.A Solid waste disposal - CH4  and CO2:  estimates for 1998 are significantly different
from other years (for the CH4 value for the other years is constant).
See the comment above under time series consistency and the general introductory
remark.  Hungary also explained that the information available is not sufficient for
estimating emissions following the IPCC Guidelines.

•  6.B Waste-water handling - CH4:  estimate for 1998 is significantly different from other
years.
See the comment above under time series consistency and the general introductory
remark.

Comparison with previous submissions
Information on recalculations was not reported in the CRF (no recalculation tables provided).
Comparisons of emissions at the summary level with previously submitted data identified the
following recalculations for IPCC summary level key sources:

- CO2 Mineral products � 1996:  11.2 per cent lower than previous inventory
value.

- CH4 Enteric fermentation 1995 and 1996:  35.2 per cent and 36.9 per cent
higher than previous inventory values.

See the comment above under time series consistency and the general introductory
remark.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF) and activity data was hampered due to
a lack of data for the base year and the years 1990 to 1997.  Sectoral background data tables
were only reported for 1998.
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ENERGY

Reference approach
Comparison of the reference approach with the national approach
There is a difference of 3.7 per cent between the CO2 emissions calculated using the reference
approach and the sectoral approach.  In the CRF (documentation box) it was indicated that the
difference in the energy figure between the two approaches was due to �non-energy and leak�.
The Party explained that the results were correct and commented on the fact that the IPCC
Guidelines do not provide any information with respect to the possible differences between
the two approaches.

Comparison with international data
The reference approach energy data for 1998 correspond very closely to the IEA data (only
0.4 per cent lower).  Apparent consumption of liquid fuels is 3.5 per cent higher in the CRF,
solid fuels is 9.2 per cent lower and natural gas is the same.  Specific differences include the
following:
•  Production of NGL is 5,002 TJ higher in the CRF.
•  CRF data for imports of naphtha, lubricants, petroleum coke and paraffin waxes appear to

have been reported under �other oil�.
Hungary explained that “Other” oil does not contain a detailed explanation because
energy is part of the statistics as well.

•  It is possible that the primary coal rows have been misreported in one of the data sets.
The CRF numbers in �other bituminous coal� correspond to sub-bituminous coal in the
IEA.  The CRF numbers in sub-bituminous coal and in lignite have been reported under
lignite in the IEA.
Hungary explained that this is due to different names and categorization in Hungary
(i.e. brown coal in Hungary is lignite according to heat value).  Therefore, the total
volume reported is equivalent and there is no influence on the emissions.

•  The IEA shows 42,006 TJ of coking coal imports that have not been reported in the CRF.
•  The CRF shows 21,660 TJ of coke oven coke/gas coke imports, whereas the IEA shows

238 TJ.
The Party explained that coke production in Hungary – where coking coal is used – is
coking on a contract basis.  That is why the energy balance statistics made by the IEA
do not take into consideration the import of coking coal, only the import of coke.

•  Were exports of lubricants included with gasoline in the CRF?
The Party explained that lubricants were not included with gasoline.

•  No exports of coke oven gas/gas coke have been reported in the CRF.
See above comment on coke production in Hungary.

•  Were exports of residual fuel oil reported as bitumen in the CRF?
Hungary explained that exports of residual fuel oil were reported as bitumen.

Key sources
The IPCC default method and default emission factors were used to estimate CO2 from
energy industries (1.A.1), manufacturing industries and construction (1.A.2), transport (1.A.3)
and other sectors (1.A.4).
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Fugitive emissions
IPCC method tier 1and default emission factors were used to estimate CH4 from oil and
natural gas; and IPCC default method and emission factors were used to estimate CH4 from
solid fuels.

•  Emissions from fugitive oil and gas have been reported in a quite transparent manner, but
not from flaring and venting

Non-key sources
•  N2O from road transportation

� IEF for gasoline is among the lower values compared to that of other Parties.  Data do
not allow a comparison over time (IEF emission factors are expected to increase).
Hungary explained that the national vehicle composition consists mostly of two-
stroke engines and noted that the value reported was not different from the default
value.

� IEF for diesel oil is almost the lowest compared to that of other countries.
 The Party noted that the value was not significantly different from the default value
and that there generally is a large degree of uncertainty in this source.

•  Domestic aviation/international bunker fuels:  emissions from aircraft have all been
reported as bunkers; no data have been reported as domestic aviation.
The Party explained that, as there is no regular air travel in Hungary (and no data is
available as to the distribution of the national share), it has reported emissions as
bunkers.

•  1.A.2.d Paper, pulp and printing and 1.A.2.e Food processing, beverages and tobacco:
activity data and emissions appear to have been included in �other industry�.
Hungary explained that as no information is available as to the shares of these sectors
it had to report them as a group.

•  Aviation bunkers � CH4, N2O:  no estimates were reported for CH4  and N2O.
The Party noted that it does not have emission factors for CH4 and N2O.

INDUSTRIAL PROCESSES

Key sources
IPCC default method and emission factors were used to estimate CO2 from 2.A mineral
products.

Non-key sources
•  2.A.6 Road paving with asphalt:  activity data were reported, but no CO2 emissions were

reported.
 Hungary noted that it does not have an emission factor for this source.

•  2.B.2 Nitric acid production:  production data reported in the CRF (510 t in 1998 � but
apparently similar in previous years) are lower than data from international statistics
(310,000t in 1993)
The Party noted that the data is possibly incorrect, but that there is only one producer,
so these data are confidential.  The NH3 production data are incorrect.  The correct
figure is 362,000 t, instead of 640 t.

•  2.C.1 Iron and steel production:  activity data were reported, but no CO2 emissions.  CO2
from metal production was included in energy industries.
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SOLVENT AND OTHER PRODUCT USE

Non-key sources
For N2O estimates:  activity data/IEF information insufficient.
 The Party noted, with the exception of “other”, that it has no activity data and no emission
factors for this source.

AGRICULTURE

Key sources
IPCC default method and default emission factors were used to estimate CH4 emissions from
enteric fermentation and manure management, and for N2O emissions from agricultural soils
� it was, however, not explained which tier has been used.
 The Party noted that the IPCC Workbook (Volume 2) does not provide an indication of the
tiers. 1

4.A Enteric fermentation and 4.B Manure management – CH4:  Neither activity data nor
implied emission factors were reported (entire tables 4A and 4B(a) have not been provided).

4.D Agricultural soils – N2O
•  4.D.1 Direct soil emissions:  N2O IEF for the cultivation of histosols is on the very low

side of the range provided by the IPCC.
The Party noted that its value is 2.0, as compared to other countries, where it was 5-8
or higher.

•  4.D.1 Direct soil emissions:  N-fixing crops and crop residues were not reported in the
CRF.
Hungary explained that the values were less than 0.00, and noted that it did provide
this information in separate IPCC worksheets.

•  4.D.3 Indirect emissions:  N2O IEF for atmospheric deposition and nitrogen leaching and
run-off were almost the lowest compared to other Parties (lower by a factor of 10).
Hungary explained that data were incorrectly reported in terms of units.

•  No reporting of fractions used for estimating N2O from agricultural soils (additional
information box) in the CRF.  This information was however provided in the IPCC
worksheets.

Non-key sources
4.B Manure management – N2O:
•  For swine, the reported activity data (population size) is lower than the corresponding

value from the FAO (10 per cent difference); for sheep, no population data were reported.
The Party explained that it used the data of the Central Statistical Agency’s report of
the 1st of December and that the FAO data could possibly have a different date.  It is
also noted that activity data for sheep are missing, but the emissions are included.

•  There is no explanation of what �other� animal waste management system refers to.

                                                
1    The IPCC Reference Manual (Vol.3) does provide an indication of the tiers of the methods for CH4 from
enteric fermentation and manure management.
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Hungary explained that this concerns instances where the handling method is not
known.

•  N excretion from anaerobic lagoons has been reported, but corresponding emissions
were �0�.
Hungary explained that the value is less than 0.00.

4.D Agricultural soils - CO2:  not estimated - adequate emission factor information is not
available (CO2 emissions and removals from soil only for 1998).
The Party explained that this is taken into account in the land-use change and forestry
sector.

LAND-USE CHANGE AND FORESTRY

Sectoral background data tables 5.A to 5.D were provided.  However, information was
limited in some cases (e.g. in table 5.C) and no indicators have been used.

•  5.A Changes in forest and other woody biomass stocks:  net CO2 emissions/removals (in
the case of Hungary removals) double between 1990 and 1998.
Hungary confirmed this increase and the correctness of the values.

•  5.B Forest and grassland conversion:  no estimate available for the base year nor for 1990.
•  5.D CO2 Emissions and removals from soil - CO2:  activity data reported for cultivation of

mineral soils but corresponding estimates in net change in soils carbon were zero.
Party noted that the net change was “0”.  See also the comment above under time
series consistency and general introductory remark.

WASTE

Key sources
•  6.A  Solid waste disposal on land - CH4:  emissions were held constant for the years

1991-1997.  Check methodology and activity data.
Hungary explained that, as there are no yearly survey data on quantity of waste
generated, it calculates estimates using the previous survey.  Because of this, the
change cannot be detected year by year.

•  6.B Waste-water handling - CH4:  extremely high CH4 emissions per capita.  Should
examine accompanying materials because CRF does not provide activity and other data.
Hungary acknowledged this, indicating that it is mainly caused by municipal data. Due
to the nature of the industrial sector data, it is not possible to calculate estimates in
accordance with the IPCC Guidelines.  As direct measuring data for the COD were
available, it was completed directly.

•  6.C Waste incineration - CO2:  emissions were reported for most years, but were held
constant (600 Gg).  Methodology and activity data should be checked.
The Party noted that these are only estimated data because of the lack of factors and
measurement.  The incinerated amount is approximately the same every year.

•  Activity data and additional information were not provided in tables 6.A, 6.B, 6.C.
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Non-key sources
•  6. C  Waste incineration:  N2O emissions from waste incineration were not estimated.
•  6.B Waste water:  N2O emissions from human sewage were not estimated; however, lack

of estimate is documented in the Completeness table (table 9).
•  Waste sector emissions (all gases) were not reported in the trends table (table 10) for

Hungary�s base year (1985-87).



FCCC/WEB/SAI/2000

121

IRELAND

General
Common reporting format (CRF) and national inventory report (NIR)
Ireland submitted inventory data for the year 1998 using the CRF and included all requested
tables.  Summary inventory data for the years 1990 to 1997 were provided using the IPCC
summary tables.  An NIR was not submitted.  The submission was accompanied by a 3-page
cover letter, which explained the major changes made in the inventory since the previous
submission (1998).

Consistency of information between the CRF and the NIR
Not applicable since an NIR was not provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
In depth analysis was not possible, since only data for 1998 were provided in detail.
Emissions data as reported in the trend table of the CRF (table 10) do not indicate any notable
annual fluctuations in national totals.

Comparison with previous submissions
Information on recalculations was not provided in the CRF.  However, in the cover letter
from Ireland, it was noted that data on emissions trends are a result of recalculations for the
years 1990 to 1997 using the Revised 1996 IPCC Guidelines and software and that
explanations on recalculations and the corresponding data will be provided in the 1990 CRF,
which is under elaboration.

Emissions data submitted in 2000 could only be compared with emission estimates for the
years 1995 and 1996 that were submitted in 1998 (in 1999 a GHG inventory was not
provided).  The effect of the recalculations was a reduction of �3.4 per cent in the total CO2
equivalent emissions without land-use change and forestry for the year 1995.  This percentage
becomes �3.2 per cent if land-use change and forestry is taken into account.  For 1996, the
effect of the recalculations was �1.3 per cent and �0.7 per cent, respectively.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table was hampered due to lack
of data for the years 1990 to 1997.  Sectoral background data tables were only provided for
1998.
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ENERGY

Reference approach
General comments
•  In the reference approach, the amount of carbon stored in natural gas used as feedstock

and non-energy use was not estimated in Table 1.A (d).  This amount should have been
estimated and included in Table 1.A (b).  See also comment in the documentation box of
Table 1.A (c).

•  Some Carbon emission factors do not correspond to IPCC defaults (e.g. natural gas, BKB
& Patent fuel, peat, other bit coal, etc).

 Comparison of the reference approach with the national approach
There is a difference of 4.3 per cent between the CO2 emissions estimates calculated using the
reference approach and the sectoral approach.  An explanation for this difference was
provided in the documentation box.

Comparison with international data
The reference approach energy data for 1998 correspond very closely to the IEA data (only
0.4 per cent lower).  Specific differences include:
•  No information on some fuel types (e.g. bitumen, lubricants, petroleum coke, refinery

feedstocks, lignite) has been included in the CRF.  These fuels should be included and if
they are used for non-energy purposes, then the fraction of non-energy should be used to
calculate the stored carbon.

•  Check whether crude oil imports were reported as production in the CRF.

Key sources
Fuel combustion
The IPCC tier 1 method was used to estimate emissions from stationary and mobile
combustion.  For CO2 emissions country-specific emissions factors were used (and plant
specific for 1.A.1 and 1.A.2), while for CH4 and N2O emissions, the CORINAIR emission
factors and methodology were used.

Bunker fuels
Bunkers emissions from shipping and aircraft are according to data in IEA statistics.  Bunkers
emissions from shipping are small, however, compared to other countries with a long
coastline.

Non-key sources
•  Emissions of CH4 and N2O for some sources were reported as �0� (meaning that the

amount is less than half the unit used).  However, for other sources the entire values have
been reported although they are less than half the unit.

•  Emissions of CH4 and N2O from biomass combustion have not been reported.
•  Emissions from Transport - Civil aviation were not estimated (reported as NE).  However,

in the reference approach amounts for �other kerosene� were reported.
•  Emissions from Coal mining were not reported (reported as NO).  According to

international statistics (IEA), Ireland is producing small amounts of coal.
•  Emissions from Oil, Venting and flaring were not reported (reported as NO).  (According

to international statistics Ireland does not have a large oil and gas industry).
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INDUSTRIAL PROCESSES

Key sources
•  2.B.1 Ammonia production:  the CO2 IEF (2.88 t/t) is higher than for most reporting

Parties and higher that the IPCC default value (1.5-1.6 t/t).

•  2.B.2 Nitric acid production:  the N2O IEF (0.01 t/t) is marginally higher than the IPCC
default value (0.002-0.009 t/t).

Non-key sources
•  2.F. Consumption of Halocarbons and SF6:10  HFCs, PFCs and SF6 were reported as not

estimated.

AGRICULTURE

Key sources
IPCC default methods were used to estimate CH4 emissions from enteric fermentation and
manure management, and N2O emissions from agricultural soils.  It was not specified which
tier had been used.  Both country-specific and default emissions factors were used for those
source categories.

4.A Enteric fermentation and 4.B Manure management
•  For cattle and sheep, the reported activity data were higher than the corresponding value

from the FAO (5 and 19 per cent difference, respectively).

4.D Agricultural soils:  4.D.1 Direct soil emissions, 4.D.2 Animal production, 4.D.3 Indirect
emissions from soils
•  4.D.1.3 N-fixing crops, 4.D.1.4 Crop residue, and 4.D.1.5 Cultivation of histosols

reported as NE.
•  The value of the fraction of livestock N excreted and deposited onto soils during grazing

(FracGRAZ) reported (0.65) was the highest value across all reporting Parties.
•  The value of the fraction of synthetic fertilizer N applied to soils that volatizes as NH3 and

NOx (FracGASF � 0.04) and the value of the fraction of N input to soils that is lost
through leaching and runoff (FracLEACH � 0.04) reported were lower by a factor of 10
compared to the IPCC defaults and those reported by most other countries.

Non-key sources
4.B manure management – N2O
•  N-excretion rates for swine (12 kgN/head/yr) and sheep (8 kgN/head/yr) are relatively low

compared to the IPCC default values for the region.

                                                
10     �2.F. Consumption of Halocarbons and SF6� was not identified as key source in the level assessment since it
was not reported. This source, due to the expected rapid increase, is likely to be a key source in many countries
using the trend assessment.
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LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported for category 5.A Changes in forest and other woody
biomass stocks, namely for 5.A.2 Temperate forests, and for category 5.D CO2 emissions and
removals from soils, namely for 5.D.3 Liming of agricultural soils.  Tables 5.A and 5.D were
provided for reporting data of this source/sink category.

•  5.A Changes in forest and other woody biomass stocks:  No CO2 emissions were reported
for this category (NE reported � see table 5.A, amount of biomass removed)

WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  IPCC default methods used
•  Significant drop in CH4 emissions from solid waste disposal in 1998.  No explanation was

provided for this reduction.

Non-key sources
•  CH4 from solid waste disposal is the only Waste-sector source category reported.  CH4

from waste-water treatment and N2O from human sewage were reported as not estimated
(NE), but no information was provided in Completeness table (table 9) or documentation
box.  Reported not occurring (NO) for N2O and CO2 emissions from waste incineration.
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ITALY

General
Common reporting format (CRF) and national inventory report (NIR)
Italy provided inventory data for the year 1998 using the CRF.  Emission estimates for the
years 1990 to 1997 were reported using the IPCC Sectoral Tables.  An NIR was not
submitted.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
In-depth analysis was not possible, since only data for 1998 were provided in detail.
Emissions data in the trend tables do not indicate any notable annual fluctuations in national
totals.  Some annual fluctuations or irregularities in trends are noted below:
•  The N2O emissions for 1998 from 1.A.1 Energy Industries, 1.A.2 Manufacturing

Industries and Construction and 1.A.4 Other Sectors were significantly lower compared to
estimates reported for previous years.

•  For 1.B Fugitive Emissions for Fuels, CO2 emissions for 1998 were less than 50 per cent
compared to estimates reported for previous years.

•  For 2.B Chemical Industry, CH4 emissions were significantly lower compared to
estimates reported for previous years.

•  For 2.C Metal Production, CO2 emissions for the years 1995-1998 have the same value.
For the same category, CH4 emissions for 1998 were approximately 4 times higher
compared to estimates reported for previous years.

Comparison with previous submissions
Information on recalculations was not provided in the CRF.  However, Italy has recalculated
its emission estimates for the years 1990 to 1995 that were submitted in 1999.  The effect of
the recalculations was a reduction of �2.9 per cent in the total CO2 equivalent emissions
without land-use change and forestry for the base year (1990).  This percentage becomes �3.1
per cent if land-use change and forestry is taken into account.  For 1995, the effect of the
recalculations was �2.4 per cent and �2.2 per cent, respectively.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF) and activity data was hampered due to
lack of data for the years 1990 to 1997.  Sectoral background data tables were only provided
for 1998.
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ENERGY

Reference approach
General comments
•  For Feedstocks and Non-Energy Use of Fuels it was assumed that 100 per cent of all

carbon contained in fuels was stored.

Comparison of the reference approach with the national approach
There is a difference of only �1.4 per cent between the CO2 emission estimates calculated
using the reference approach and the sectoral approach.

Comparison with International data
The Italian reference approach energy data for 1998 are 3.0 per cent higher than the data
reported to the IEA.  Most of this difference is due to liquid fuels.  Specific differences
include:
•  The CRF shows crude oil production that is 4.0 TJ (70 per cent) higher than the IEA data.
•  CRF crude oil imports are also 4.0 TJ higher than the IEA.  The CRF shows no imports

and exports of refinery feedstocks.  It appears that refinery feedstocks trade may have
been included with crude oil.

Key sources
Fuel Combustion
•  Stationary Combustion - Gaseous fuels:  the CO2 IEF for 1998 (61.26 t/TJ) had the second

highest value among the reporting Parties.  This appears to be due to a higher value for
1.A.1 Energy Industries, which averages 69.86 t/TJ (for 1.A.1.c Manufacture of Solid
Fuels and Other Energy Industries the value was 85.73 t/TJ) compared to other fuel
combustion activities (58.37 t/TJ for 1.A.2 Manufacturing Industries and Construction
and 56.35 t/TJ for 1.A.4 Other Sectors).

•  Stationary Combustion - Other fuels:  it was indicated that for the Commercial, Domestic
and Agricultural sectors, Other fuels referred to LPG (see documentation box of Table
1.A(a), sheet 4).  However, for the other activities (Energy Industries, and Manufacturing
Industries and Construction), no such information was provided.

•  1.A.3.b Road Transportation:  N2O emissions fluctuated from 1997 to 1998 (some
decrease was expected).  The IEF for diesel vehicles was high compared to other reporting
Parties and quite close to the one derived for gasoline vehicles.

Fugitive Emissions
•  1.B.2 Fugitive emissions from Oil and Natural Gas:  activity data were not reported, and

consequently, IEFs were not calculated.  Emissions from refineries were not reported
(Italy is refining crude oil according to international statistics).  Emissions from Venting
were not reported.  For flaring, only CO2 emissions were reported.

Non-key sources
•  Emissions from biomass combustion were not reported.

Bunker fuels
•  Bunker fuel emissions (shipping and aircraft) differ from data published by the IEA.
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INDUSTRIAL PROCESSES

Key sources
2.A.1 Cement Production

•   A description of the activity data (cement or clinker) was not provided.  However,
reported activity data are lower compared to international data for cement production,
maybe indicating that data are for clinker production.  The CO2 IEF for 1998 (0.6 t/t)
was the second highest among the reporting Parties.

2.B.3 Adipic Acid Production,
•  The N2O IEF (174 g/t) was lower than the value suggested by the

IPCC Guidelines (300 g/t).

Non-key sources
•  2.B.1 Ammonia Production:  The CO2 IEF for (2.9 t/t) was higher compared to most other

reporting Parties and higher than the IPCC default value (1.5 � 1.6 t/t).

•  2.B.2 Nitric Acid Production:  Activity data were reported but emissions were not
reported.

•  2.C.1 Iron and Steel Production:  CO2 emissions (451 Gg) have been reported as �other�
without any specification as to the source.

Other comments
•  No reporting of HFC, PFC and SF6 emissions from any source,11 while aluminium

production data are available in the CRF for estimating CO2 emissions.

AGRICULTURE

Analysis of data other than emission estimates was not possible because activity data and
other related information were not reported, and consequently IEFs were not calculated for
any category in the agriculture sector.

LAND-USE CHANGE AND FORESTRY

CO2 emission and removal estimates were provided in Table 5.  Sectoral background data
tables 5.A to 5.D of the CRF or any alternative tables were not provided. Emission and
removals were not reported separately, instead only the net CO2 emissions or removals were
reported.

                                                
11      �2.F  Consumption of halocarbons and SF6 was not identified as a key source in the level assessment since
it was not reported.  This source, due to the expected rapid increase, is likely to be a key source in many
countries using the trend assessment.
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WASTE

Key sources
6.A Solid waste disposal on land

•  For this and all other categories in the Waste sector, activity data and other related
information were not reported, and consequently no IEFs were calculated.

Non-key sources
•  6.B.2 Domestic and Commercial Waste-water:  N2O emissions from human sewage

were not estimated and no explanation was provided in the Completeness table.

•  6.C Waste incineration:  CH4 emissions from waste incineration appear high, but no
activity data were provided in the CRF.

•  6.D Other:  83.2 Gg of CH4 emissions were reported without any specification as to
the source.  Documentation was not provided in the CRF.
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JAPAN

Japan informed the secretariat that due to the short notice available for preparing
comments, its comments on the synthesis and assessment report are provisional.  The Party
therefore secures the right to revise these comments as final comments at a later stage.

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1990 to 1998 and included all requested tables, except tables on
recalculations.  Indicators were used appropriately.  Many source categories have been
reported as not estimated (NE).  An NIR was not submitted at the time of submitting the
CRF.
On 11 May 2001, Japan submitted the background data for its GHG inventory to the
secretariat to be used during the centralized review held in Bonn, 5-9 May 2001, in which
the Japanese inventories of the years 1990 to 1998 were reviewed.  The Party indicated that
these background data (125 electronic Excel files) constituted its NIR.12  Japan also
indicated that in the year 2000 the CRF was prepared for the first time and was
accidentally submitted without an NIR.
Japan also stated its intention to make an effort to estimate emissions from the source
categories reported as “NE”, through an investigation by experts.

Consistency of information between the CRF and the NIR
Not applicable.13

The Party considers its data to be consistent, because the emission data of the CRF refer to
the corresponding parts of the NIR.

Verification procedures
Information as to whether the inventory has been verified nationally was not provided.
In its comments on the synthesis and assessment report, Japan provided the following
scheme of the general verification procedures for the preparation of the national
inventory:

                                                
12     Most textual explanations of that submission are in the Japanese language.

13     At the time of preparing the synthesis and assessment report, the NIR had not yet been submitted.
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National self-verification:

In the expert committee for emission
estimation methodology, the methodology
and emission factors are discussed and
fixed.

↓
The Ministry of Environment (MOE) makes
a draft of the NIR and the CRF.

↓
The ministries concerned verify the data.

↓
MOE revises the NIR and the CRF.

↓
Approval by Ministers� Committee of
Global Environment.

↓
Submission to the UNFCCC secretariat.

Time series consistency
Emissions data do not indicate any notable annual fluctuation for national totals.  However, in

fuel consumption from 1.A.1 Energy industries (liquid, solid and gas) there is a sudden
decrease in AD in 1995; the corresponding implied emission factors (IEFs) are 20-fold higher

in that year.
Japan stated that the sudden decrease was caused by a mistake in the CRF, and that the

accurate data are as shown in the table below:

Comparison with previous submissions
Japan did not provide recalculation tables 8(a) and 8(b) of the CRF.  However, a comparison
with data from the 1999 submission indicates that slight recalculations have taken place in
some categories (0.02 per cent in the total CO2 equivalent emissions without land-use change
and forestry).
Japan explained that it did not provide recalculation tables, because it considered that the
starting point of recalculation is that of the first submission of the CRF.  In addition, the
Party clarified that in the previous submission (1999), it reported emission estimates from
waste incineration in 1997 as those of 1998.  It also stated that, in the latest submission
(2000), this mistake was corrected without filling in the recalculation tables.

[ Uni t : PJ ]
F. Y. 1990 1991 1992 1993 1994 1995 1996 1997 1998

Cat egor y 1A1 4, 698 4, 753 4, 841 4, 577 5, 091 4, 933 4, 946 4, 883 4, 784
Cat egor y 1A2 4, 035 4, 030 3, 922 3, 990 4, 115 4, 183 4, 241 4, 237 4, 158
Cat egor y 1A3 2, 889 3, 025 3, 096 3, 122 3, 275 3, 370 3, 464 3, 528 3, 526
Cat egor y 1A4 2, 311 2, 408 2, 490 2, 490 2, 461 2, 608 2, 564 2, 545 2, 473
Cat egor y 1A5 8 9 12 8 14 10 14 13 1
TOTAL 13, 941 14, 225 14, 362 14, 187 14, 957 15, 105 15, 229 15, 205 14, 942
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Sector-by-sector findings

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of only 0.43 per cent between the CO2 emissions estimates calculated
using the reference approach and the sectoral approach.

Comparison with international data
The Japanese reference approach energy data for 1998 correspond very closely to the IEA
data (only 0.2 per cent lower).  In 1990, the CRF was 1.5 per cent higher than the IEA.  This
means that the growth in total apparent consumption in the CRF between 1990 and 1998 was
7.1 per cent and in the IEA data it was 9.0 per cent.
Japan thinks this difference is caused by an increase in the consumption ratio of naphtha
transformed into petrochemical products, and referred to the corresponding calculation
sheet in its NIR.

Key sources
Fuel combustion
•  1.A.1 Energy industries:  only aggregate information on consumption data and CO2

emissions were reported.
•  1.A.4 Other sectors (commercial/institutional and residential), total � solid fuels:

The CO2 IEF is the highest across all reporting Parties.
Japan referred to the relevant calculation sheets of its NIR, where disaggregated
emission factors by fuel type can be found, and provided a copy of these values.

Non-key sources
Fuel combustion
•  1.A.3 .b Road transport � gasoline:  The N2O IEF is relatively low compared to other

OECD countries, but within the range of IPCC defaults.  This emission factor has been
kept constant since 1990 (it is expected that the average should increase as new
technology is introduced).
Japan reported that due to insufficient emissions measurement data, constant emission
factors were applied from 1990 to 1998.

•  1.A.3.a Civil aviation:  N2O from jet kerosene reported as NE.
The Party explained that it did not estimate emissions from this source because it does
not have any reliable N2O emission factor for aviation, and default values are not
indicated neither in the IPCC Guidelines, nor in the IPCC good practice guidance.14  

•  1.A.5 Other � other fuels:  very high IEF for CO2.
•  Other fuels (consumption) reported as NO � however, CH4 and N2O emissions from other

fuels have been reported for many subcategories.

                                                
14     The Reference Manual of the IPCC Guidelines (page 1.36, table 1-8) provides for aviation an N2O default
emission factor of 2 kg/TJ for oil without further specification (e.g. for jet kerosene).



FCCC/WEB/SAI/2000

132

Japan explained that national emission factors from the reference approach were used
because they are considered more suitable for national circumstances.  In addition, it
was explained that 1.A.5 “Other” is applied to eliminate the difference between these
two approaches.
The Party also explained that CH4 and N2O emissions are estimated using other
statistics (Comprehensive Investigation for Air Pollutant Emissions) than
“Comprehensive Energy Statistics” which are used to estimate CO2 emissions in
Japan.  In addition, the Party explained that, in the former statistics, some types of fuel
from stationary sources are accounted for in “other fuels”, because these cannot be
classified under solid, liquid or gaseous fuels.

Fugitive emissions
•  Reported as NO:  CO2 emissions from coal mining, solid fuel transformation, oil

exploration, transport, distribution, natural gas exploration, distribution, other leakage,
flaring (oil, gas, combined).

•  CH4 emissions from venting and flaring are reported together.  CO2 and N2O from flaring
are then not estimated.

•  Venting from oil and gas:  no IEF calculated (reported as NO) although both activity data
and CH4 emissions have been reported.

The Party indicated that “NE” is the correct notation key to be used for N2O fugitive
emissions.  It also reported that emissions from these source categories are very small
in Japan and, in some sources, the emission factors and methods of estimation are not
indicated in either the IPCC Guidelines or in the IPCC good practice guidance report.
In the case of venting and flaring, Japan referred to the IPCC Guidelines, where CH4
emission factors were not distinguished.  CO2 and N2O emission factors were provided
for the first time in the IPCC good practice guidance report.  Hence, Japan only
estimated CH4 emissions.  For venting from oil and gas, Japan explained that IEF had
erroneously not been calculated.

Bunker fuels
•  Marine bunkers (CO2 emissions) are slightly higher than those in the IEA statistics.
•  Aviation:  N2O from jet kerosene reported as NE.

In relation to N2O emissions from jet kerosene the Party provided the same explanation
as for subcategory 1.A.3.a above.

Other comments
•  Reporting of negative emissions in some fuel combustion categories (CH4 and N2O).  In

some categories, negative emissions are masked in the sum totals, giving low IEF.  This
makes it impossible to further analyse IEF for these gases in stationary combustion.
Japan refers to the relevant calculation sheet in its NIR (relevant part in Japanese
only) to address the reporting of negative emissions in some categories.
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INDUSTRIAL PROCESSES

Key sources
2.A.3 Limestone and dolomite use
•  No disaggregated reporting of 2.A Mineral products � all activity data and CO2 emissions

are included under limestone and dolomite use.
•  2.A Mineral products:  the international value for annual cement production in Japan is

~ 81,000 kt.  This would correspond to a default emission estimate of approximately
40,000 Gg CO2, or 80 per cent of the emissions from mineral products reported for 1998.
In relation to both comments mentioned above, Japan referred to the relevant
calculation sheets of its NIR to address disaggregated reporting under this source
category.

2.F Consumption of halocarbons and SF6 – HFCs, PFCs, SF6.
•  Only potential emissions have been reported.  Actual emissions were reported as �NE�.

The potential emissions may be considerably larger than the actual ones.  This may affect
the identification of other key sources.
Japan reported that country-specific actual emission factors for these substances are
currently under development.

Non-key sources
•  Reported as NE:  other production, aluminium production, soda ash, asphalt roofing, road

paving with asphalt, carbide production, ferroalloys production, production of
halocarbons and SF6.
Japan stated its intention to estimate emissions from those source categories reported
as “NE” through an investigation by experts.

•  2.C Metal production – CO2 and CH4:  no numerical information reported for this
category.  All activity data were reported as �IE� (iron and steel production) or �NE�
(ferroalloys and aluminium production).  As for CO2 from iron and steel production, these
emissions have been included under 2.A.3 Limestone and dolomite use subcategory of the
Mineral product subsector, because �CO2 emissions from iron and steel production are
estimated by consumption of limestone and dolomite� (table 9 of CRF).
Japan also referred to the relevant calculation sheets of its NIR to address reporting
under Limestone and dolomite use, and confirmed that emissions accompanying the
utilization of limestone and dolomite in iron and steel production are included under
limestone and dolomite use.

•  2.C. 3 Aluminium production – PFCs:  international statistics indicate aluminium
production, but no PFC emissions were estimated (reported as NE).
Japan confirmed the reporting of “NE” to be correct, and stated its intention to make
an effort to estimate emissions from the source categories reported as “NE” through
investigation by experts.

AGRICULTURE

Key sources
No key source was identified in the agriculture sector.
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Non-key sources
4.A Enteric fermentation - CH4
IEF for dairy and non-dairy cattle seem relatively high compared to the IPCC default for Asia,
while for sheep it seems relatively low compared to the IPCC default.
Japan explained that emission factors are based on the measurement of each species of
livestock in Japan.  Values for cattle are relatively high, chiefly because the productivity of
cattle in Japan is higher than in other Asian countries.

4.B Manure management - CH4
IEF for dairy cattle seems relatively low compared to the IPCC default for Asia, while IEF for
non-dairy cattle seems relatively high compared to the IPCC default for Asia.
Japan explained that the manure management systems are different for dairy and non-
dairy cattle.  The manure of non-dairy cattle is usually composted and its process generates
much more CH4 than that of other manure management systems so that IEF for non-dairy
cattle is relatively high.

4.B Manure management – N2O
•  All animal waste management systems (AWMS) reported as NO except �other� which is

unexplained � the resulting IEF for N2O is very high compared to IEF from AWMS in
other countries.
Japan explained that there is no clear correspondence between the classification
indicated in the IPCC Guidelines and the national classification, therefore all
subcategories of the national classification are accounted for under  “other”.  Japan
stated that it would like to reconsider the classification through investigation by
experts.

•  N-excretion rates:  lowest rates across all countries and very low compared to the IPCC
defaults (lower by a factor of 100).

•  The number of dairy cattle multiplied with the corresponding N excretion factor for dairy
cattle (in kg N/head/yr) does not correspond to the total N from all AWMS.  There is a
difference of a factor of 1000.  This is also the case for non-dairy cattle.
In relation to both comments above, Japan explained that, accidentally, values for
emission factors (kg N2O/year/head) instead of N-excretion rates were entered in table
4.B(b).  Estimated N2O emissions are, however, correct.

•  Table 4.B(b):  the activity data for dairy and non-dairy cattle have been interchanged in
this table (compared to the data provided in tables 4.A and 4.B(a) � it is not clear whether
the other data provided in this table have also been interchanged for dairy and non-dairy
cattle.
Japan explained that correct activity data are those reported in tables 4.A and 4.B(a).

4.D Agricultural soils – N2O
•  Only emissions from subcategory 4.D.1.1 Synthetic fertilizers have been estimated.  All

other subcategories have been reported as �NE�.  However, for pasture range and paddock
�NO� was reported in table 4.B(b).
Japan explained that “NO” should be replaced with “NE”.
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•  4.D.1.1 Synthetic fertilizers:  almost the lowest IEF across all countries (lower by a factor
of 10)
Japan explained that the emission factor used in its inventory is based on field
measurements in Japan.  Japan further referred to the relevant calculation sheet in its
NIR.

4.E  Field burning of agricultural residues
•  IEF for 4.F.1.6 Rice (both CH4 and N2O) seem relatively high compared to other

reporting countries.  IEF for both gases fluctuate from �22 to +27 per cent.
Japan explained that IEF fluctuate because field burning of rice consists of “straw of
wetland rice” and that of “chaff of wetland rice”.  The emission factors used are based
on measurements in Japan.  Japan further referred to the relevant calculation sheet in
its NIR.

LAND-USE CHANGE AND FORESTRY

5.A Changes in forest and other woody biomass stocks:
•  No estimates for intensively managed and natural forest provided for 1996-1998 (reported

as NE).
Japan explained that this category was not estimated for 1996 to 1998 due to the lack of
activity data.

•  Although CO2 emissions were reported in table 5A, NO was reported for CO2 emissions
in table 5.
Japan explained that CO2 emissions should also be reported in table 5.

•  Data for net CO2 emissions or removals is inconsistent between table 5 and table 5.A.
Japan stated that the correct data can be found in its NIR and referred to the relevant
calculation sheets.  The data given in table 5.A should be replaced with that of the NIR.

•  Increase of 81 per cent in the area of forest/biomass stocks and in the carbon uptake
increment in �temperate forest - other- green space conservation zones� in 1992.
Japan explained that, according to the Ministry of Construction (actually, Ministry of
Land, Infrastructure and Transport), the area of green space conservation zones
increased by 14 km2 in 1992.  Japan referred to the relevant calculation sheets in its
NIR.

•  Table 5.A:  For the years 1990 to 1995 there seems to be a double-counting of the total
annual growth increment (Gg C) because a subtotal has been inserted manually in the
table (CRF also calculates the total C from all species reported).
Japan explained that the correct figure for total LUCF CO2 removals is as reported in
table 5.

5.B Forest and grassland conversion - natural forest (reported under �other�):
annual fluctuation up to 29 per cent in the average annual net loss of biomass from decay of
above-ground biomass.
Japan explained that the area of forest which consists of “intensively managed forest” and
“natural forest” increased until 1984.  In 1985, the area of forest started to decrease.  For
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this reason, the average area converted (10 year average), which remained “0” until 1984,
suddenly increased from 1985 onwards.  Japan further referred to the relevant calculation
sheets in its NIR.

WASTE

Key sources
6. C Waste Incineration
•  CO2 emissions per capita are about 3 to 18 times higher than for other countries for the

period of 1995 -1998.
Japan believes that this is partly because the incineration rate of waste is higher than
in other countries, since it is necessary in Japan to reduce the volume of waste due to
the lack of landfill sites.

Non-key sources
6.A Solid waste disposal on land
•  CO2 was reported as NE in summary tables, but as NO in sectoral table (table 6A).

Completeness table (table 9) notes that CO2 is of biogenic origin and is accounted for
under CO2 emissions from biomass.
Japan informed that “NO” in table 6.A should be replaced with “NE”.
Japan referred to the IPCC Guidelines that note that CO2 from non-biologic or
inorganic waste sources should be reported.  However, no methodology is provided in
those Guidelines.  Japan further explained that CO2 emissions from biomass are
reported in the Completeness table as reference for the data which are not included in
the national total CO2 emissions.

6. B Waste-water handling - CH4
•  CH4 emissions per capita appear low by an order of magnitude.  No activity data or other

related information are provided in the CRF for examination.
Japan believes that the reason for CH4 emissions per capita being low is that some sub-
sources of this category were not estimated.  Japan referred to the relevant calculation
sheets of its NIR where activity data and other related information are provided.

•  Reported NE for N2O from human sewage and CH4 from Industrial wastewater and
sludge.  Documentation provided in completeness table (table 9 of the CRF); however,
explanation is unclear (�There is no confidential data of measurement and survey�).
Japan expressed its will to make an effort to estimate emissions from these source
categories reported as “NE” through investigation by experts.  It further clarified that
the explanation given in table 9 should be replaced with “There is no reliable data of
measurement and survey.”
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LATVIA

General
Common reporting format (CRF) and National Inventory Report (NIR)
Latvia, in its original 2000 inventory submission, provided partial inventory data for the year
1998 using the CRF.  However, in response to the draft synthesis and assessment report in
May 2001, Latvia submitted a revised CRF for 199815 that included almost all required tables
and some corrections to the previously submitted data.  Not provided were tables on
recalculations, as well as some sectoral background data tables.  An NIR was not submitted as
part of the 2000 submission.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided in the
2000 submission.

Verification procedures
No information was available on whether the inventory data was subject to any
self-verification or independent review procedures.

Time series consistency
Analysis of the time series was not possible since data other than for 1998 were not reported.
The corresponding trend tables of the CRF (table 10) were not submitted.
In its revised CRF for 1998 Latvia provided trend tables for CO2, CH4, N2O and CO2
equivalent estimates for 1990 to 1998.

Comparison with previous submissions
Information on recalculations was not provided in the CRF.  It was not possible to compare
data with previous submissions because the 2000 submission did not include any emissions
data for the years prior to 1998.
See comment under time series consistency.  Latvia explained that a comparison with
previously submitted data has not been done.

Sector-by-sector findings
Since neither emissions estimates, activity data nor related information was reported for 1990
to 1997, an analysis of trends was not possible for any sector.
See comment under time series consistency.

ENERGY

Reference approach
The reference approach was not provided.
Latvia explained that the reference approach could not be provided due to lack of human
resources.
                                                
15     The revised CRF for 1998 will be fully considered during the synthesis and assessment report of the 2001
inventory submissions.  For the purpose of this synthesis and assessment report, information provided in the
revised CRF is used to comment on the preliminary findings identified that arose from the analysis of the CRF
originally submitted to the secretariat in April 2000.
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Key sources
Fuel combustion
•  Emissions from the Energy sector were provided only as totals at the summary level of

table 1.  No information was provided on activity data and emission estimates for each
fuel category.  It was not possible to compare implied emission factor (IEF) values against
data from other Parties.
In its revised CRF, Latvia provided table 1.A(a), and provided activity data and
emissions estimates for some source categories according to fuel type categories, as
well as calculations of IEF.
Sheet 2 of table 1.A(a) for manufacturing industries and construction has not been
filled in, since this category could not be provided at the required level of detail due to
the way in which the data in the energy balance is available.  Consequently, CO2 data
corresponding to the national approach in table 1.A(c) are incomplete.
Latvia confirmed that activity data were calculated using net calorific value.

•  N2O emissions from road traffic cannot be assessed due to aggregated reporting, but the
reported emissions can seem low compared to other countries (taking into account the
population size.
Table 1.A(a) sheet 3 of the revised CRF provides emissions estimates and
corresponding IEF for road transportation as well as for railways, domestic aviation
and marine transport.

Fugitive emissions
•  The CH4 IEF for Natural gas transmission �0.5 kg/PJ� is the lowest among the reporting

Parties.  (The imbedded formula in table 1.B.2 was overwritten.  If the formula had been
used, the value of the IEF would be approximately 499,000 kg/PJ, which is within the
range suggested by the IPCC for Former USSR and Central & Eastern
European countries.)
As for fugitive emissions from solid fuels (1.B.1) Latvia explained that such emissions
do not occur in Latvia.
On fugitive CH4 emissions from oil and natural gas (1.B.2):
1.B.2.a Oil:  This category does not occur in Latvia, except for (iii) Transport (only
gasoline - NMVOC emissions).
1.B.2.b Natural gas:  Latvia explained that for natural gas transmission, the CH4
emission factor (IEF) is 500,000 kg/PJ.
1.B.2.c Venting and flaring:  Latvia explained that this activity does not occur in
Latvia.

Bunker fuels
•  Emissions from International bunkers were not provided (neither aviation nor marine).

Latvia explained that emissions were not estimated due to a lack of data.

Other comments
•  Emissions from biomass combustion have not been estimated.

Regarding methods and emission factors used, Latvia explained that, for energy, in
general IPCC tier 1 methodology and default emission factors were used, except for
transport, where a tier 1/country-specific method and default emission factors were
used.  This information is also provided in Summary 3 of the revised 1998 CRF.
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INDUSTRIAL PROCESSES

Key sources
•  For this sector, only CO2 emission estimates from Mineral products (key source)

were reported.
In its revised CRF, Latvia reported all source categories other than CO2 from Mineral
products as NO, except for NOx, CO, NMVOC and SO2 gases.
Latvia explained that the CO2  IEF for cement production is 0.499. CO2 emissions
estimates have been revised compared to the data in the CRF submitted previously.

Non-key sources
•  Steel production was not reported in the CRF, although steel production data were

available in the United Nations statistics.
As for metal production, Latvia explained that gases estimated were NOx, CO, NMVOC
and SO2 which are reported in table 2(I) of the revised CRF.

•  Emissions of HFCs, PFCs and SF6 16 from Industrial processes were not reported for any
source.
Latvia explained that for HFCs, PFCs and SF6 and consumption of such gases, these
could be only potential figures in Latvia.  These have not been estimated because data
are not available.

Regarding methods and emission factors used, Latvia explained that, for industrial
processes, the IPCC tier 1 methodology and default emission factors were used, as is also
reported in summary 3 of the revised 1998 CRF.

AGRICULTURE

Information on methods and emission factors used (Summary 3 of the CRF) was not provided
for any category.
In its revised 1998 CRF, Latvia reported information on methods and emission factors
used in table Summary 3 for all sectors.  For agriculture, IPCC tier 1 methodology and
default emission factors have been used.

Key sources
4.A Enteric fermentation – CH4

4.D Agricultural soils – N2O
•  The values of the N2O IEFs do not correspond to the activity data and emission estimates

reported.  Imbedded formulas in table 4.D were overwritten.  Units of the activity data
reported need to be checked.

•  The value of the N2O IEF for Cultivation of histosols is lower by a factor of 1000
compared to other Parties and to the IPCC defaults.

                                                
16     �2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level assessment since
it was not reported.  This source, due to its expected rapid increase, is likely to be a key source in many countries
using the trend assessment.
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In relation to Agricultural soils, Latvia provided the following explanations:
- Parameters (fractions used to estimate N2O emissions in the agricultural soils
category, direct and indirect emissions) are shown in table 4.D under
additional information.
- Emissions estimates from agriculture have changed in the revised CRF because the
previous inventory for 1998 did not use statistical data for 1998.
- In table 4.D, under Activity data and other related information, statistical data have
been entered, but for emission calculation all necessary factors are considered. That is:
Synthetic fertilizers activity data from Statistics is 10000000 kg N/yr, applying relevant
formula results in:

FSN =NFERT*(1-0,1) is 9000000 kg N/yr.
- Cultivation of Histosols - Area of cultivated organic soils (ha):  In Latvia it is
assumed that nitrogen rich soil is 7 per cent from total arable land.
- Animal production:  The N2O IEF for pasture range and paddock is 0.02 (table 4.D of
revised CRF).

LAND-USE CHANGE AND FORESTRY

CO2 emission and removal estimates were provided in the CRF table 5.  Estimates were
provided for category 5.A changes in forest and other woody biomass stocks and for category
5.D CO2 emissions and removals from soils.  Only sectoral background data table 5.D was
provided.   

•  Table 5:  Signs for CO2 emissions and removals from LUCF were not used correctly.
•  5.A Changes in forest and other woody biomass stocks:  Only an aggregate CO2 removal

estimate was provided for this category.
•  5.D CO2 emissions and removals from soils:  The carbon conversion factor for limestone

is 30 times higher than for other reporting countries.

WASTE

Key sources
6.A Solid waste disposal on land
•  The values of CH4 IEFs do not correspond to the activity data and emission estimates

reported.  The imbedded formulas in table 6.A were overwritten.  The values for MCF are
the same as the values for the IEF:  0.6 for managed and 0.16 for unmanaged disposal on
land.  (IPCC default MCF values are 1.0 and 0.6, respectively).

•  No information about the methods and emission factors used (Summary 3 of the CRF)
was provided.
Latvia explained that emissions in the waste sector have been updated in the revised
CRF using corrected activity data for the rate of waste generation.

Regarding methods and emission factors used, Latvia explained that, for waste, the
IPCC tier 1 methodology and default emission factors were used, as is also reported in
Summary 3 of the revised 1998 CRF.
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Non-key sources
•  CH4 emissions from waste-water handling and CO2 and N2O from waste incineration

were not estimated.  Corresponding CRF tables were left blank.
In its revised CRF, Latvia reported waste incineration as not occurring.  Latvia
explained that CH4 emissions from waste-water handling have not been estimated due
to a lack of data.

•  The reported nitrogen fraction for N2O from human sewage estimate appears high  (0.6 kg
N/kg protein, while the IPCC default is 0.16).
In the revised CRF, a value of 0.16 for the nitrogen fraction for N2O from human
sewage was reported.
Latvia explained that the N2O emission factor is 0.01 kg (table 6.B).
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LITHUANIA

General
Common reporting format (CRF) and national inventory report (NIR)
Lithuania provided partial inventory data for the year 1998 using the CRF.  An NIR was not
submitted.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Analysis of the time series was not possible since data was not reported other than for 1998.
The corresponding trend tables of the CRF (table 10) were not submitted.

Comparison with previous submissions
Information on recalculations was not provided in the CRF.  It was not possible to compare
data with previous submissions because the 2000 submission did not include any emission
data for the years prior to 1998.

Sector-by-sector findings
Since neither emissions estimates nor activity data or related information was reported for
1990 to 1997, analysis of trends was not possible for any sector.

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of 11.68 per cent between the CO2 emissions estimates calculated using
the reference approach and the sectoral approach.  Although the difference is higher than 2
per cent, an explanation was not provided in the documentation box.

Comparison with international data
Although there are some differences in classification, on an aggregate level, the reference
approach energy data for 1998 correspond very closely to the IEA data (only 0.1 per cent
higher).

Key sources
Fuel Combustion
•  1.A.1.b Petroleum Refining � Liquid Fuels:  the CO2 implied emission factor (IEF) (84.12

t/TJ) was the highest among the reporting Parties.
•  1.A.4.a Commercial/Institutional - Other Fuels:  the CO2 IEF (235.71 t/TJ) was very high

compared to other types of fuel (70 � 90 t/TJ) and other reporting Parties
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(10-104.93 t/TJ).  No information was provided on what fuels were included under this
category.

•  1.A.4.b Residential - Solid Fuels:  the CO2 IEF (62.96 t/TJ) was the lowest among the
reporting Parties (88.65-102.20 t/TJ).

Fugitive emissions
•  1.B.2 Fugitive oil and gas:  emissions from oil production and transport were estimated,

but not for refining (according to international statistics there are some refinery activities).
Emissions from venting and flaring were not reported (and are expected to occur in a
country with oil production).

Non-key sources
•  1.A.3.b Road Transportation:  The N2O IEFs (0.59 kg/TJ and 0.10 kg/TJ for gasoline and

diesel oil, respectively) were the lowest among all reporting Parties and lower than the
IPCC default emission factors.  Trends of N2O emissions could not be assessed.   

•  Fugitive emissions from coal mining were not reported (according to international
statistics there is a very small amount of coal produced).

Bunker fuels
Bunkers emissions from aviation have not been reported.

INDUSTRIAL PROCESSES

Key sources
2.B.2 Nitric Acid production
•  The N2O IEF (0.019 t/t) was the highest among all reporting Parties and higher than the

IPCC default value (0.002-0.009).  The N2O emissions from this sector also make up an
unusually large share (12 per cent) of total national emissions.

Non-key sources
•  2.C.1 Iron and steel production:  Emissions from steel production were not reported,

although steel production data were available in the UN statistics (very small quantity).
•  Emissions of HFCs, PFCs and SF6

17 from Industrial processes were not reported for any
source.

AGRICULTURE

Key sources
IPCC default methods and emission factors were used to estimate CH4 emissions from enteric
fermentation and N2O emissions from agricultural soils.

                                                
17      �2.F Consumption of Halocarbons and SF6 was not identified as a key source in the level assessment since
it was not reported.  This source, due to the expected rapid increase, is likely to be a key source in many
countries using the trend assessment.
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4.A Enteric fermentation
•  For cattle and sheep, the reported activity data were lower than the corresponding value

from the FAO (10 and 51 per cent difference, respectively).

Non-key sources
4.B Manure management
•  There were differences of factor 1000 when comparing the sum of nitrogen excretion over

all animal waste management systems per livestock to the corresponding Nitrogen
excretion per animal multiplied with the population (for dairy cattle and sheep).

4.D.3 Indirect emissions
•  The N2O IEF for Atmospheric deposition (0.7 kg N2O-N/kg N) was higher by a factor of

10 compared to other Parties.

LAND-USE CHANGE AND FORESTRY

Table 5 and sectoral background data tables 5.A, 5.B and 5.C were provided.
•  Table 5:  Signs for LUCF were not used correctly.  It seems that �net CO2� should be an

�emission� rather than a �removal� as reported in table 5.  According to the information
provided in the corresponding sectoral background data tables estimates for net CO2
emissions/removals should read as follows:
5A:  -8,623 Gg (removals)
5B:  17,370 Gg (emissions)
5C:  -1,035 Gg (removals)
This would result for total land-use change and forestry:
Total CO2 emissions:  17,370 Gg;
Total CO2 removals:  9,658 Gg;
Net CO2 emissions/removals:  +7,712 Gg.

WASTE

Key sources
6.A Solid waste disposal on land
•  IPCC default method was used.  One (not categorized) CH4 IEF was calculated for

emissions from solid waste disposal.

Non-key sources
6.A Solid waste disposal on land
•  CO2 emissions from solid waste disposal were reported.  It should be checked whether

emissions were from non-biogenic carbon.

6. B Waste-water handling
•  N2O from human sewage and CO2 and N2O from waste incineration were not estimated

(tables were left blank).  No documentation was provided in the Completeness table
(Table 9).
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•  Emissions from commercial/domestic and industrial waste-water were reported together
(see note in the documentation box).
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THE NETHERLANDS

General
Common reporting format (CRF) and national inventory report (NIR)
The Netherlands submitted inventory data for the years 1990 to 1998 using the CRF.
However, some tables, such as trend tables and some sectoral background data tables were
not provided in the CRF.  Some of the CRF tables were only provided for a particular year,
but not for the entire time series.  Indicators have been used in a very limited manner.  The
CRF was accompanied by an NIR that includes information on uncertainties in the calculation
of all source categories and differences compared to previous submissions.  The NIR also
includes a summary table providing data on HFCs, PFCs and SF6 for 1990-1996, and
summary tables with emission trends for CO2, CH4, N2O, NOx, CO, NMVOC and SO2.

Consistency of information between the CRF and the NIR
The data provided in the CRF were reproduced in the NIR.  The data are generally consistent,
a slight difference occurred due to presenting rounded values in the NIR.  A big difference
between the CRF and NIR in the estimations of CO2, CH4, and N2O emissions from category
1.A.2 Manufacturing industries and construction in 1991 is due to an accidental double
counting in the CRF table 1A(a) sheet 2.
The Netherlands explained that indeed an incorrect change to the summation formula in
the CRF was made.  This will be corrected in the 2001 inventory submission.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emission data do not indicate any notable annual fluctuations in national totals.  A few large
annual fluctuations of significant changes are noted below:
•  Fuel combustion:  (CO2, CH4, N2O) the year-to-year changes are not notable, with the

most obvious differences coming from error (see above comment on manufacturing
industries) or from the year-to-year variation in the statistical difference values in the
�other� fuel combustion category.

•  Fugitive fuel emissions:  CO2 emissions from oil and natural gas increased 400 per cent
between 1994 and 1995, then stayed constant at the increased levels through 1998.

•  Industrial processes:
� 40 per cent change from 1992-1993 in CO2 emissions from 2.A Mineral products;
� Declining CO2 emissions over time for 2.G �other� industrial processes;
� CO2 emissions from �other � misc.� under 2.B Chemical industry reported for 1997,

but for no other years (probably due to accidental double-counting with �other�
industries).
The Netherlands explained that from 1997 onwards a different source allocation
was used; hence no double-counting occurred in the years prior to 1997.  The
preliminary estimate for 1998 was probably made at a higher aggregation level.

•  Agriculture:  Apparent inconsistencies in trends of CH4 from 4.A Enteric fermentation
and 4.B Manure management.  These are due to the fact that CH4 emissions from manure
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management are reported in the category 4.A Enteric fermentation, Other for the period
1990-1995; and in the category 4.B Manure management for the years 1996-1998.
The Netherlands explained that, for 1990-1995, CH4 from manure management
(unspecified) was reported under 4.A, because table 4.B(a) does not allow for reporting
of “other” under 4.B.

•  Waste:
� CO2 emissions from waste were only reported for the period 1996-1998;

The Netherlands explained that these CO2 emissions were incorrectly allocated to
the waste sector, but should be under 1.A Fuel combustion, since incineration of
waste also produces electricity or heat for energy purposes.  This will be corrected
in the 2001 inventory submission.

� Significantly lower CH4 emissions from 6.B Waste-water handling for the period
1995-1998 than for the period 1990-1994.
The Netherlands explained  that the varying emission levels compared to previous
years is due to different source definitions, and thus allocations, in the national
emission data set for different years.

Comparison with previous submissions
Recalculation tables were provided only for 1996 and data was reported for four categories
only:  CO2 emissions from energy industries, N2O from transport, CH4 from oil and natural
gas distribution, and HFCs for consumption of halocarbons.  The Party provided explanations
for the revisions to these categories in the CRF.
The Netherlands explained that a recalculation table was only provided for 1996 and for
the sectors and gases where changes occurred, since for other years no recalculations were
made.

In the NIR some information was given as to the above and other changes in data and
methodologies.  However, it was indicated that the changes were not applied to all years;
1990-1995 data were not recalculated, except for actual HFC emissions for 1994 and 1995.
Changes (according to the NIR) should be largely due to reallocation of some sources and
some changes in methodologies (details given in the NIR).

Comparisons of emissions at the summary level with previously submitted data for 1996
identified the following recalculations for key sources:

•  CO2:  Energy industries; Manufacturing industries and construction; Transport;
Other fuel combustion;

•  CH4:  Oil and natural gas.

As for CO2 emissions from transport, the Netherlands explained that the recalculation of
this source was accidentally omitted from the recalculation table of the CRF, but is
discussed in the NIR.
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Sector-by-sector findings

The analysis of trends in IEF, activity data and emissions at category levels that are more
detailed than those in the sectoral report tables was hampered in those source categories in
which sectoral background data tables were not provided for the 1990-1998 period.

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
The Party made provisional calculations for the reference approach.  The CRF and NIR
provided only totals for CO2 emissions from liquid, solid and gaseous fuels.  The NIR
contains explanations of the difficulties with input values for such calculations and a
sensitivity analysis for the different values for crude oil, NGL and other refinery inputs.

On the basis of these preliminary calculations, the reference approach estimates CO2
emissions to be 1.48 per cent lower than the national approach.  However, since no activity
data or emission factors are provided, no verification is possible.

Comparison with international data
Since only a preliminary estimation of emissions using the reference approach was submitted
(as indicated above), a comparison with international data is impossible.

Key sources
1.A  Fuel combustion
•  IEF for CO2  for �other fuels� seems to be too high (4425 t/TJ).  This problem could be

related to missing activity data;
•  Emissions from several categories of fuel combustion are not reported in a disaggregated

manner by fuel types.

1.A Fuel combustion -  1.A.3 transport
•  N2O IEF for transport:  the IEF for diesel oil is the highest value among Parties (10.14

kg/TJ).  IPCC default value is 3 to 4 kg/TJ;
The Netherlands explained that this value was found to be correct according to the
Dutch country-specific calculation method used by the Netherlands.

•  N2O from road transport:  IEF is decreasing over time;

1.B Fugitive emissions
•  IEF was calculated only for CH4 for oil and natural gas distribution; for other reported

categories either only activity data or only emissions were reported.
•  Reporting of fugitive emissions from fuel is not transparent.  It is consequently unclear as

to whether or not this includes refineries, the transport of oil products and extraction
activities (venting and flaring).
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Bunker fuels
Emissions from marine bunkers (CO2) are slightly different from those estimated by IEA
statistics.

Non-key sources
N2O and CH4 emissions from biomass combustion have not been estimated.

INDUSTRIAL PROCESSES

Key sources
2. G Industrial processes - Other
•  Only aggregated data are reported for emissions from key sources, while the CRF

indicated that country-specific methods were used;
•  No activity data were reported for this sector, hence no IEFs were calculated for any

category;
•  Consumption of halocarbons and SF6:  HFCs and PFCs:  potential and actual emissions of

HFCs, PFCs and SF6 were only reported in table 2(II) for the year 1996.  For the other
years, total aggregate figures were provided in tables Summary 1.A and 1.B for HFCs
(1994, 1995, 1997, 1998), for PFCs (1995, 1997, 1998) and for SF6 (1990-1995, 1997,
1998).

Non-key sources
CRF indicated that for PFCs and SF6 emissions �no recent, full survey of all possible sources
has been completed�.  International statistics indicate the possible presence of aluminium
foundries, and therefore SF6 emissions from magnesium may be possible.

AGRICULTURE

Key sources
4.A Enteric fermentation – CH4
•  Activity data, IEF and other related information is only available for the period 1996 to

1998, as table 4.A was not reported for the period 1990 to 1995.  Also, CH4 emissions
were not reported by livestock types in table 4 for the period 1990 to 1995.  Trend
analysis was therefore limited.

•  Population data for swine (1998) reported in the CRF are approx. 15 per cent higher than
those from the FAO.

•  Decrease of 23 per cent in CH4 emissions from enteric fermentation in 1996.
•  CH4 IEF for non-dairy cattle decreased by 4 and 3 per cent in 1997 and 1998,

respectively, and by 21 per cent in 1997 for horses.
•  CH4 emissions from goats and horses increased by 19 and 26 per cent, respectively, in

1997.  For sheep and swine emissions decreased by 10 and 11  per cent, respectively, in
1997 and 1998.

4.D Agricultural soils – N2O
•  No reporting of subcategories within the category agricultural soils.  Only one aggregated

estimate for N2O provided which has been reported under �other�.
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•  No activity data and other related information have been reported (consequently no N2O
IEF has been calculated), as table 4.D has not been filled in.

Non-key sources
4.B Manure management
•  No activity data and other related information have been reported (consequently no CH4

and N2O IEFs have been calculated), as tables 4.B(a) and 4.B(b) were not provided.
•  N2O emissions fluctuate from �13 to +14 per cent between 1993 and 1996.

4.D Agricultural soils
CO2 reported as �NE� as these emissions are assumed to be negligible.

LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were only reported for category 5.A Changes in forest and other
woody biomass stocks (temperate forests).  Only CO2 removals were reported.  Tables 5A to
5D of the CRF have not been provided.

5.B Forest and grassland conversion (CO2) and 5.D CO2 emissions and removals from soils
reported as �NE� in Completeness table (table 9 of the CRF) as these emissions are assumed
to be negligible.

WASTE

Key sources
6.A Solid waste disposal on land
•  IEF for CH4 appears to high by roughly 3 orders of magnitude as compared to other

countries.  The likely cause is a problem with activity data on waste disposal.
•  CO2 emissions:  No documentation provided in documentation box.  Also listed under

both managed and �other:  misc.� but no further description is given.

Non-key sources
•  6.B Waste-water handling:  CH4 emissions from waste-water handling are constant for

1990-1993 and then exhibit a large variability for the period 1994-1997. CH4 emissions
per capita from wastewater handling appear low.  N2O emissions per capita from
wastewater handling and human sewage (aggregated) appear low (roughly half of most
other countries).

•  Waste water and human sewage activity data and other related information tables left
blank.  Emissions listed under �other� but not specified and documentation not provided
in CRF.

•  6.C Waste incineration:  N2O and CO2 from waste incineration not reported.  No
documentation provided in documentation box and tables left blank.

•  For wastewater handling and waste incineration no activity data were reported, and
consequently no IEFs were calculated.
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•  Missing source categories for the waste sector not identified in the completeness table
(table 9).

•  Reported 3.8 Gg of N2O emissions under Sector 7 �Other�in table summary 1.A which
was specified as �polluted surface waters�.  Should examine whether this could be better
categorized under the waste sector.
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NEW ZEALAND

General
Common reporting format (CRF) and national inventory report (NIR)
New Zealand provided inventory data for the years 1990 to 1998 using the CRF, which
included all requested tables.  The CRF was accompanied by an NIR that includes
information on methodologies, activity data, emission factors, uncertainties in the calculation
of all source categories and worksheets for the calculation of emission estimates for the year
1998.  Indicators were used throughout all tables of the CRF.

Consistency of information between the CRF and the NIR
The data provided using the CRF in electronic format were reproduced in the NIR.  There are
some differences in relation to activity data and emissions from energy and industrial
processes reported in the CRF tables and in the worksheets incorporated in the NIR (see table
below for differences in emission estimates for 1998).

Sector CO2 (Gg) CH4 (Gg) N2O (Gg)
CRF NIR CRF NIR CRF NIR

Energy, fuel combustion 25,531.08 25,406 10.71 10.86 0.77 0.75
Industrial Processes  2,739.90  2,729  0.11   0.12

The Party verified these differences and noted that there had been an error within the
transport sector of the fuel combustion sector (CO2).  The correct value was reported in the
CRF.  The difference within the NIR was solved as being a spreadsheet error in the source
year data for the compressed natural gas (CNG) data.  Energy consumption was actually
510 as opposed to the 760 reported, giving an actual CO2 emission of 27 Gg.
New Zealand also stated that the methane emissions are calculated from the CO2
emissions, thus this figure was also changed in the NIR and now matches that reported in
the CRF.  N2O may be accounted for by rounding between the spreadsheets in the CRF
and the NIR.
Within the industrial processes sector, the figure for cement was incorrect in the NIR due
to a later change in the data (the data had been incomplete).  The total for industrial
processes was 2739.9.  Methane figures were different due to rounding in the spreadsheets.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emissions data do not indicate any notable annual fluctuations in national totals.  However,
the activity data and the CO2 emissions for liquid, solid and gaseous fuels used in category
1.A.1 Energy industries and for gaseous fuels used in category 1.A Fuel combustion varied
significantly from year to year.

Comparison with previous submissions
New Zealand provided recalculated estimates (tables 8(a)) and explanatory information
(tables 8(b)) for these recalculations for the years 1990 to 1997.  In addition, the NIR
contained additional information on changes in activity data and emission factors for each
IPCC sector.
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The NIR mentioned that in the 2000 inventory submission, data for 1997 for Solvent and
other product use were updated.  However, in view of the small share of emissions from this
sector, no information was provided in the recalculation table.

The effect of the recalculations was an increase of approximately 0.76 per cent in the total
CO2 equivalent emissions without land-use change and forestry for the base year (1990) and a
decrease of 0.18 per cent if land-use change and forestry is taken into account.  The effect of
the recalculations was the most noticeable for the year 1997 and amounted to 0.06 per cent
and �1.89 per cent, respectively.

Sector-by-sector findings

ENERGY

Reference approach
General comment
For the reference approach, the quantities of coking coal exported in 1997 and 1998 were
higher compared to the sum of the amount produced, amount imported and stock changes (see
also comment under comparison with international data) resulting in an apparently negative
consumption for primary solid fuels.
New Zealand stated that its estimates in the reference approach are made from two sources
in the solid fuel sector:  Statistics New Zealand and the coal producers “Crown Minerals”.
The Party noted that there is a problem in the current methodology used due to the fact
that the two information providers have a different breakdown for ranking coal products.
This hinders the reporting of coking coal which is currently reported in combination with
“other bituminous”.  The Party noted that this problem is predominantly linked to the fact
that there are strict confidentiality agreements within the industry.

Comparison of the reference approach with the national approach
CO2 emissions from fuel combustion were calculated using the reference approach and the
sectoral approach. There is a difference of only -0.02 per cent between the estimates.

Comparison with international data
The reference approach energy data for 1998 correspond very closely to the IEA data (only
0.4 per cent lower).  Specific differences include the following:
•  Natural gas production in the CRF is 19,363 TJ (11 per cent) higher than the IEA data.
•  LPG production in the CRF should probably be shown in Natural gas liquid (NGL) since

theoretically LPG should only be a secondary product.
•  No stock changes for solid fuels have been provided in the CRF.
•  The CRF shows bitumen and refinery feedstocks imports, while IEA data show also

imports of lubricants, petroleum coke, white spirit, paraffin waxes and �other oil�.
•  No data for biomass have been included as memo items in the reference approach.
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New Zealand explained that the difference between the CRF and the IEA is linked with
the fact that the IEA reports the energy rather than gross energy which is what was
reported in the CRF18.
New Zealand accepted the comment that LPG should be shown in NGL and stated its
intention to implement this change in the CRF.
New Zealand informed that no stock changes for solid fuels are accounted for due to
the current methodology used in New Zealand for reporting coal production.
The Party also stated that Bitumen and “other petroleum products” have been
conglomerated in its reporting.
The Party expressed that the data for biomass which have not been included as memo
items have been omitted.  This is a reporting error, as this category is reported within
the NIR.

In 1990, where the CRF data were 5.6 per cent higher than the IEA, the same differences
mentioned above appear.  The growth in total apparent consumption in the CRF between
1990 and 1998 was 21.3 per cent and for the IEA data it was 28 per cent.
The Party acknowledged the differences between the CRF and the IEA and stated that
these differences are under investigation.

Key sources
Fuel combustion
•  1.A.1.b Energy industries - Petroleum refining:  the CO2 implied emission factor (IEF)

from liquid fuels for 1998 has a higher value (74.82 t/TJ ) compared to the IEF for other
activities of the Energy sector (range:  60.70 � 69.40 t/TJ).  This IEF is consistently
calculated as higher than 73 t/TJ for the years 1990 to 1998.  The largest emission factor
mentioned in the NIR is 72.9 t/TJ for �other liquids�.
The Party stated that the way the CRF calculates the emission factors differs from that
used to report the emission factors in the NIR.  The Party explained that the large
differences that occur within the “other liquids” section come from the fact that
different proportions of the two fuels included in the “other fuels sector” namely, fuel
oil and asphalt, vary in use from year to year.  These two fuel types have emission
factors of 72.5 and 75.2.   The emission factors for the fuels used in New Zealand come
from the New Zealand Energy Information Handbook, Baines J.T. , 1993.

•  1.A.2 Manufacturing industries and construction:
- The CO2 emissions from gaseous fuels used for this category excluded carbon stored

in final products (methanol, synthetic petrol, ammonia and urea).  This appears to be
the reason for lower values of the CO2 IEF (range:  31.25 - 39.69 t/TJ for the years
1990 to 1998) which are the lowest among the values from the other Parties and lower
compared to the IEF calculated for 1.A.1 energy industries and 1.A.4 other.

- The CO2 IEF from solid fuels in 1998 for this category had a lower value (90.43 t/TJ)
compared to the IEF for the years 1990 to 1997 and compared to the IEF for other
activities of the energy sector (91.2 t/TJ as also mentioned in the NIR).

The Party stated that those variations come from the fact that the steel emissions are a
direct emissions measurement and the electricity emission factor in New Zealand is
92.99.  The Party explained that this occurs within the CRF as a variable emission rate,

                                                
18     In its CRF, New Zealand informed that net calorific values were used instead of gross calorific values.
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however the issue of there being several different emission factors in place in the data
sets from different sectors causes this problem.  The Party also explained  that these
variations are related to the breakdown of the reporting within the CRF of the
methodology.

•  1.A.3 Transport:  activity data were not reported for any subcategories (reported as �NE�),
i.e. civil aviation, road transportation, railways and navigation, although emission
estimates were provided for them.  However, the aggregate IEF for gasoline and diesel oil
for the transport sector of New Zealand was the second lowest IEF of CO2 and among the
lowest IEF of N2O for both fuel categories compared to the other Parties.  The NIR
provided emission factors for different fuels used in the Energy sector and a reference to
the source of these emission factors.  The changes in IEF cannot be assessed, but
emissions are slightly increasing.
New Zealand explained that this lack of reporting is related to the current format in
which the Statistic Service Survey is carried out.  The current methodology is a top-
down approach which aggregates all fuels by industry.  This approach will be
subsequently amended to account for the individual subcategories. The Party also
noted that the accounting for unoxidised carbon – 1 per cent of the emissions results in
a lower IEF19.
New Zealand stated that nitrous oxide emissions from domestic transport have been
assessed in a New Zealand study “Oxides of nitrogen study” (NOx emission levels from
the New Zealand Transport Fleet with Special reference to Greenhouse Gas Warming),
DSIR Industrial Development, June 2001.

•  1.A.3.a Civil aviation:  activity data were not reported and consequently no IEF were
calculated.  Activity data (aviation fuel) is reported as aggregate data (together with fuel
oil and LPG) under �other fuels�.  However, the NIR provided information on the amount
of fuel consumed and the emission factors for 1998.
The Party explained that this occurred as an error but in fact the fuel is included in the
“other fuels “ section in 1.A.3.  The Party noted the reporting of the aviation fuel types
used in New Zealand against the IPCC standards.

Fugitive emissions
•  1.B.1 Fugitive emissions from solid fuels:  the aggregate CH4 IEF for underground mines

subcategory mining activities (24.43 kg/t) has the largest value among the reporting
Parties.  This value was higher compared to the default maximum value suggested by the
IPCC.  Emissions of CH4 have increased significantly through the period reported.  The
NIR provided additional information on emission factors used for bituminous and sub-
bituminous coal.
The Party explained that this high figure for solid fuels for underground mines comes
from the combination effect of two source types (bituminous – country-specific
emission factor of 35.3 and sub-bituminous value of 12.1).  The Party also explained
that the ratio of these sources varies from year-to-year explaining the identified
variations.

•  1.B.2 Fugitive emissions from oil and natural gas:  the majority of CO2 and CH4
emissions come from flaring and geothermal activities.  Activity data for these categories

                                                
19     This is in line with the IPCC Guidelines and it is therefore expected that all Parties follow this approach.
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were not provided in the CRF and consequently no IEF were calculated.  However, the
NIR provided information on the activity data and emission factors for 1998.  Emissions
have not been reported from oil and gas extraction, although New Zealand extracts oil and
gas according to international statistics (IEA).  Emissions of N2O from flaring have not
been estimated.
The comment on the flaring and geothermal activities has been noted by the Party
which stated that these specific details will be addressed in future inventories, as well as
the estimation of nitrous oxide emissions from flaring.

Non-key sources
1.A.3 Transport - road traffic:  the value of IEF of CH4 (gasoline vehicles) is among the
highest compared to the other Parties.
New Zealand stated that  the methane emission factor of 60 in gasoline vehicles comes
from a Ministry of Transport report “Greenhouse Gas Emissions from New Zealand
Transport” Beca Carter Hollings and Ferner Limited, November 1993.

INDUSTRIAL PROCESSES

Key sources
•  2.C.1 Iron and steel production:  The CO2 IEF varied from year to year within a range of

1.8064 t/t to 2.0714 t/t for the period 1990 to 1998.
•  2.C.3.  Aluminium production:  the CO2 IEF for 1997 and 1998 was lower compared to

the values for the period 1990 to 1996.
For these two cases, the NIR provided a reference for the source of production and emissions
data.

New Zealand explained that the variation within the IEF in iron and steel is linked to the
variation in the reporting of the coal sources which is linked to the reporting the coking
coal in New Zealand.  The Party also explained that IEF varied due to the fact that steel
emissions are direct measurements.

2.F Consumption of halocarbons and SF6:20  Data were not provided in the CRF as only
potential emissions for HFCs and PFCs were reported.
New Zealand stated that consumption of SF6 reported in the CRF are actual emissions.

AGRICULTURE
Key sources
4.A Enteric fermentation - CH4
•  The CH4 IEF from the reported animal categories were higher compared to the

corresponding IPCC default values.  Particularly for sheep, New Zealand�s CH4 IEF was
the highest value across all Parties.  The NIR provided a reference to the source of the
emission factors used for different livestock types.

                                                
20     �2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level assessment. This
source, due to its expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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The Party explained that emission factors for ruminant animals take into account part
of the year when the adult will be accompanied by its offspring, which are not captured
in the annual statistics.

•  CH4 emissions were reported for cattle (dairy and non-dairy), sheep, goats and deer (under
�other�).  For all other livestock types emissions were not estimated.
The Party explained that no New Zealand emission factors are available21 for the other
not reported livestock types and stated that this gap will be rectified in the future.  It
also noted that selected livestock classes in the national inventory represent most of the
emissions.

•  IPCC tier 1 method has been used for CH4 from category 4.A Enteric fermentation.

4.D Agricultural soils -  N2O
•  IPCC default methods have been used for N2O from category 4.D Agricultural soils.

The Party explained that it used IPCC default methods, but with New Zealand specific
emissions factors where these exist.

4.D.1 Agricultural soils, direct soil emissions - N2O
•  4.D.1.1 Synthetic fertilizers:  an annual increase of 12 per cent in activity data in 1992

was reported.
New Zealand explained that there has been a gradual increase in synthetic fertilizer
use from 1990 to 1998.  The Party recognized that there was a slightly larger increase
between 1991 and 1992 than the other years in the time series, and note that there may
have been a year when farmers had enough surplus income to enable them to buy more
fertilizer.

LAND-USE CHANGE AND FORESTRY

Tables 5.A to 5.D of the CRF have not been provided, as a national methodology was used to
estimate emissions and sinks from this sector.  However, the NIR contained worksheets with
data and emission factors used to estimate emissions and removals for this sector.  These
worksheets were consistent with the IPCC Guidelines.

5.B Forest and grassland conversion:  temperate shrublands (reported under �other�):  annual
fluctuations of -55 to +56  per cent between 1990 and 1998 in CO2 emissions.
The Party explained that this is a true fluctuation in that it reflects changes from year to
year, which can be expected, as this kind of land is not always planted each year.  Some
years there will be more scrub clearance than others.   Emissions are reported from
scrubland planting cleared for forest planting.  The Party explain that this data varies
because it depend on two other variables –  the area of land planted and the amount of the
land planted.

                                                
21     The IPCC Guidelines provide default emission factors for other types of livestock when national emission
factors are not available.
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WASTE

Key sources
•  6.A Solid waste disposal on land:  the CH4 IEF for 1998 from managed waste disposal on

land appears low (0.03 t/t MSW).  This IEF has gradually decreased to such a low value
starting from a value of 0.05 t/t MSW in 1990 due to an increase in the amount of CH4
recovered.
The Party stated that New Zealand’s per capita methane emissions from solid waste
disposal on land seem to be similar to those of other counties with similar national
circumstances – e.g. Australia and Norway.  There may be no reasons for considering
the implied emission factor as “low”.

•  Activity data and other additional information for solid waste disposal were not provided
in the CRF.  However, the NIR provided the relevant information used for 1998 emission
estimates.

Non-key sources
•  6.B Waste-water handling:  CH4 emissions per capita from waste-water handling appear

high.  In addition, activity data and other additional information for this category were not
provided in the CRF.  However, the NIR provided the relevant information used for 1998
emission estimates.

•  6.C Waste incineration:  N2O from waste incineration was not estimated and the cell for
CO2 was left blank for the same source.  However, information provided in the
Completeness table suggests that a very small amount of waste incineration takes place
and the associated CO2 emissions are very small.
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NORWAY

General
Common reporting format (CRF) and national inventory report (NIR)
Norway submitted inventory data for the year 1998 using the CRF and included almost all
requested tables.  The CRF was accompanied by an NIR that included summary information
on methodologies used and a description of the self-verification procedures.  References to
methodologies, activity data, emission factors and measurements were also included.

Consistency of information between the CRF and the NIR
The data that were provided using the CRF in electronic format were reproduced in the NIR.
No major differences between the information provided in the CRF and NIR were identified.

Verification procedures
The NIR provided information on internal verification of the greenhouse gas (GHG)
inventory data.  It contained sections on suitability of methods, emissions data and
uncertainty/problems during the verification procedure.

Time series consistency
In-depth analysis was not possible, since only data for 1998 were provided in detail.
Emissions data in the trend table do not indicate any notable annual fluctuations in national
totals.
•  For 4.D Agricultural soils, CO2 emissions for the years 1990-1998 have the same value.

Norway stated  that in the 2001 submission data for the base year 1990 will also be
provided in full detail.  Intermediate years will not been reported in the 2001 submission
due to uncertainties with respect to the requirements in the reporting guidelines and
because of the large effort required for complete reporting of all years.  The goals for next
year’s reporting will be considered on the basis of, inter alia, the results from this
assessment.

Comparison with previous submissions
Norway provided recalculated estimates (Tables 8 (a)) and explanatory information for these
recalculations (Tables 8 (b)) only for the years 1990 and 1997.
The effect of the recalculations was an increase of approximately 0.24 per cent in the total
CO2 equivalent emissions without land-use change and forestry for the base year (1990).
This percentage becomes 0.29 per cent if land-use change and forestry is taken into account.
For the year 1997, the effect of the recalculations was �0.56 per cent and �0.79 per cent,
respectively.

Sector-by-sector findings
The analysis of trends in implied emission factors (IEF) and activity data was hampered due
to lack of data for the years 1990 to 1997.  Sectoral background data tables were only
provided for 1998.
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ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of 2.3 per cent between the CO2 emissions calculated using the reference
approach and the sectoral approach.  An explanation for this difference was provided in the
documentation box.

Comparison with international data
The reference approach energy data for 1998 are 11.6 per cent higher than the data reported to
the IEA.  Apparent consumption of liquid fuels is 16.3 per cent higher in the CRF,
consumption of gaseous fuels is 4.7 per cent lower, while consumption of solid fuels is
comparable.  Specific differences include:
•  Production of crude oil and NGLs is 80,927 TJ lower in the CRF (1.2 per cent).
•  Exports of liquid fuels are 121,731 TJ lower in the CRF (1.9 per cent).  Differences in

exports of crude oil, NGL, gasoline and LPG are especially high.
•  Production of natural gas is 186,099 TJ higher in the CRF (10.8 per cent).
•  Exports of natural gas are 177,244 TJ higher in the CRF (11.4).
•  Jet kerosene used in international bunkers is 11,207 TJ in the CRF and 21,893 in the IEA

data.

Norway explained that it  is currently working on a project funded by Eurostat to explain,
and possibly improve, the reporting of energy data used as a basis for CO2 estimates.
Norway has a huge upstream oil and gas sector.  This means that small errors in the
reference approach can have a large effect on the CO2 estimated.  The classification of
fuels as natural gas, crude oil, NGL, gasoline and LPG is problematic, and can explain
differences on which comments were made concerning exported volumes.  Norway believes
that the sum of all exported products is quite correct.  Natural gas production reported in
the reference approach equals net production plus gas combusted (with the exclusion of
flaring).  In the project mentioned above, Norway will check the data reported to IEA and
compare them with those used in the inventory.
Jet kerosene bunkers reported to IEA include all fuel sold.  The data used in the reference
approach (and in the sectoral approach inventory) is used for domestic aviation; the
bunkers are reported as total sales minus domestic aviation consumption.
The large statistical error in the energy balance indicates the discrepancies between the
production and export of energy and the end use.  The situation of Norway, with its
complex upstream oil and gas sector, implies that the estimates made from the sectoral
approach are far more reliable than those from the reference approach.  The energy
statistics division at Statistics Norway is currently working to improve the data and its
reporting to the IEA.

Key sources
Fuel combustion
•  Stationary combustion - liquid fuels:  the CO2 IEF varied among the various categories

reported (range:  57.32 � 80.13 t/TJ).
Norway explained that this variation is due to different fuels being listed in different
categories.  According to the reporting instructions, fuel gas and petrol coke are both to
be reported under "liquid fuels", together with heating oil, etc.  The category
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"Chemicals" with the 57.32 IEF value uses an excess gas which has a lower CO2
emission factor than, for instance, heating oil.

Fugitive emissions
•  No information was provided on methodologies used for estimating CO2 emissions from

1.B.2 Fugitive Emission for oil and natural gas.  (The IPCC Guidelines do not contain
calculation methods for this sector.)
Norway explained that for combustion emissions (for instance, flaring) the CO2
emission is calculated from a combination of fuel consumption and emission factors.
Other CO2 emissions reported are the result of the assumption of oxidation of NMVOC
and CH4 in the atmosphere.  Norway does not report any direct CO2 emissions from oil
and gas activities.  In the 2001 submission such emissions will be reported from one
field.

•  The CH4 IEF for Transport of crude oil was three times higher compared to the IPCC
default emission factor.  (Additional information was provided in the documentation box.)
Norway explained that transportation by tanker (which is the case from many oil fields
in Norway) result in large quantities of fugitive emissions compared to transportation
by pipeline.  This is due to losses during loading of the tankers.  The emission factors
used are based on high quality studies.

•  Fugitive emissions from production of oil and gas have not been reported.
Norway explained that fugitive emissions from the production of oil and gas are
included in 1. B. 2. c. Venting.

•  Methane emissions from refineries have not been reported.
Norway explained that, up to the 2001 report, it has not reported CH4 emissions from
refineries.  This is because refinery plants have not reported emissions.  In this year’s
report, refineries have reported CH4 from refinery processes.  These emissions will be
included in next year’s reporting.

Non-key sources
•  Stationary combustion - gaseous fuels:  the CH4 IEF (21.37 t/TJ) was the highest among

the reporting Parties.
Norway explained that the emissions reported under 1.A.1 (gaseous fuels) are from the
offshore oil activities.  Norway does not use the IPCC default emission factor but uses
an emission factor provided by the oil industry itself (OLF).

Bunker fuels
•  Emissions (CO2) from aircraft bunkers differ from those published by IEA.

According to Norway, its reporting to IEA is not correct (See explanation under “Key
sources – fugitive emissions”).  The data used in the inventory are considered accurate
(based on surveys and sales statistics).
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INDUSTRIAL PROCESSES

Key sources
•  2.A.1 Cement production – CO2:  Activity data were not provided due to confidentiality.

However, emissions are consistent with the value for cement production published in UN
statistics.

•  2.B.1 Ammonia production:  Activity data were not provided due to confidentiality.
•  2.B.2 Nitric acid production:  Activity data were not provided (no indication why).
•  2.B.4 Carbide production:  Activity data for calcium carbide were not provided (no

indication why).

As for activity data, Norway explained that data from Statistics Norway are used in its
estimation of emissions.  These data are, however, confidential when the total
emissions consist of inputs from three or less factories.
The Norwegian Pollution Control Authority (SFT) produces activity data for some
factories that is available from public sources.  These data are, however, not intended
for use in connection with the estimation of emissions and, consequently, reporting
these data could be misleading.

•  2.C.3 Aluminium production:  In the CRF it was indicated that the CO2 IEF was based on
use of petrol coke, coal electrodes etc.  However, the CO2 IEF was lower (1.79 t/t) than
the IPCC default value (3.6 t/t) for petrol coke and prebaked anodes and coal electrodes.
Norway explained that the figures for the consumption of coke, coal electrodes, etc.
was erroneously doubled.  That led to a halving of the emission factor in the CRF file,
since the CO2 IEF was calculated by a formula in the file.  This is corrected in the
2001 submission.

•  2.C.3 Aluminium production – PFCs:  In the NIR it was indicated that CF4 and C2F6
emissions were based on emission measurements carried out at plants in Norway.  The
ratio between CF4 and C2F6 emissions (26.1) is the highest of all countries (usually 10).
In 1998, these emissions were about 58 per cent lower compared to the 1990 levels (see
also NIR).
Norway stated that new measurements have shown that the ratio between CF4 and
C2F6 now is about 16 per cent.  This ratio will be used in next year’s reporting.

•  2.C.4 SF6 Used in aluminium and magnesium foundries:  The value of the SF6 IEF (for
Magnesium foundries) was 0.46 kg/t.  There was no information on SF6 recovery.  (In the
IPCC Guidelines, it is assumed that emissions are equal to the consumption of SF6.)
Norway explained that the factor of 0.46 kg/t refers to emissions per ton of magnesium
produced.  The ratio between emissions and input of SF6 is 1000 (kg/t), which
indicates that there is no recovery of SF6.
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Non-key sources
•  2.F Consumption of halocarbons and SF6

 :22  Ratios of potential and actual emissions of
total HFCs (5.2), C3F8 (18.1) and total PFCs (18.1) are the highest of all countries.
Norway believes  that the composition of source categories and types of HFC gases
varies greatly among countries.  Norwegian emissions are characterized by relatively
well-kept equipment with low leakage rates. Norway also has a well-established system
for the recovery and recycling of cooling agents.  The Norwegian tier 2 approach is
relatively detailed and should be rather accurate.  This model also takes into account
the recycling of media, and the amount of recycled media is subtracted from the quality
of emissions reported.

AGRICULTURE

Key sources
4.A Enteric fermentation
•  IPCC tier 1 default methods and emission factors were used to estimate CH4 emissions

from enteric fermentation.
•  For sheep, the reported activity data were higher than the corresponding value from the

FAO (12 per cent difference), while for swine, reported activity data were lower
(8 per cent difference).

Norway explained that the activity data used are considered to be the best available.
Some activity data were revised before the 2001 submissions, after a review of all
activity data used for reporting emissions from agriculture.  Discrepancies between
data sources may occur due to different counting periods (the number of sheep is
highest in the summer) and lifetimes (short for swine).

•  Under this category, CH4 emissions from humans were also reported.
Norway explained that CH4 emissions from humans were erroneously reported (also in
the 2001 submission), but will be corrected in the 2002 submission.

4.D Agricultural soils; 4.D.1 Direct soils emissions and 4.D.3 Indirect emissions
•  IPCC default methods were used.  Both IPCC default and country specific emission

factors were used.
•  For the fraction of synthetic fertiliser N applied to soils that volatizes as NH3 and NOx

(FracGASF) the value reported is relatively low (0.5) compared to the IPCC defaults (1.0)
and those reported by most other Parties.

Norway explained that it has a model to estimate emissions of ammonia.  The fraction
to volatize is very dependent on the type of fertilizer used.  The type used in Norway has
a lower factor compared to types used in some other countries (e.g. those using urea).

                                                
22      �2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level assessment. This
source, due to its expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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Non-key sources
4.B Manure management
•  The CH4 IEF for sheep (0.63 kg CH4/head/year) was approximately 3 times higher than

the corresponding default IPCC value for the climate region �cool�
(0.19 kg CH4/head/year) and was the highest among all reporting Parties.
Norway explained that it uses an MCF value of 5 per cent, following advice from
agricultural experts.  This is, however, higher than recommended in the IPCC manual.
The other parameters used correspond well with suggested values.  One explanation for
this could be that in Norway, in contrast with most other countries, sheep are kept
indoors for part of the year.  This practice leads to manure being stored and,
consequently, different rates of emissions.

•  4.B Manure management � CH4 emissions:  information on activity data and other
parameters for additional livestock types that were not included in the pre-defined list of
the CRF table 4.B (a) was provided in a separate data sheet (Appendix to the NIR).

•  Data for N2O from this source category were not reported (table 4.B (b) not provided).

Norway explained that it meant to report N2O emissions from this source category
under Agricultural soils.  The methodology is complex and there may be smaller sub-
sources that have not been reported according to the guidelines.

4.D Agricultural soils
•  CO2 emissions from a liming of agricultural soils were included in this category.

LAND-USE CHANGE AND FORESTRY

CO2 removals were reported only for category 5.A Changes in forest and other woody
biomass stocks, namely for 5.A.3 Boreal forests.  Emissions and removals from this category
were not reported separately in table 5; instead only the net CO2 removals were reported.  As
Norway uses a country-specific methodology, sectoral background data tables 5.A to 5.D of
the CRF were not provided.  However, calculations of uptake by boreal forests were given in
a separate data sheet.

WASTE
Key sources
•  6.A Solid waste disposal on land – CH4:  The CH4 recovery reported (20,904 Gg) appears

high (likely units problem).
Norway confirmed that this is due to a unit error.  The correct number should be
20.904 Gg.

Non-key sources
•  6. B Waste-water handling - CH4:  CH4 emissions per capita from waste-water handling

(0.09 kg/capita) appear low; however, activity data were not reported in the CRF.
Norway explained that, in principle, the IPCC default methodology is used.  However,
only about 2 per cent of the waste water is treated anaerobically, so this is considered to
be a very small emission source, and the calculation methods have therefore not been
evaluated in detail.
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•  6. C Waste incineration:  Emissions from waste incineration were not reported, but
emissions were included under 1.A.1.a Energy industries.  Table 6.C, though, did not
include �included elsewhere� (IE) notation.
Norway explained this by the fact that energy is utilized when incinerating municipal
waste.
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SLOVAKIA

General
Common reporting format (CRF) and national inventory report (NIR)
Slovakia submitted its GHG inventory for the year 1998 using the CRF, and included almost
all requested tables.  However, no information on recalculations and completeness, including
relevant tables, was provided.  Indicators were used in some sectoral and sectoral background
data tables in a limited way.  The NIR was not submitted, nor was any textual explanation on
the numerical information.  Partial numeric information for the years 1995 and 1996 was
provided.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emissions in the trend tables do not indicate major fluctuations with the exception of reported
CO2 removals in LUCF.  However, an in-depth analysis is not possible as only 1998 data
were provided in detail.  The removals in LUCF are reported to be of a magnitude of
�2,426 Gg for the entire 1990-1994 period, thereafter they increased steadily to 4,233 Gg in
1996 and remained around the same level in 1997.  In 1998 they suddenly dropped to �1,683
Gg.  An explanation for this trend was not provided.

Comparison with previous submissions
The submission does not provide any information on recalculations.  However, the figures of
the national inventory for the year 1997 provided in the 2000 submission differ from those
provided in the 1999 submission for the same year.

There are minor changes in almost all sectors for the 1995 and the 1996 estimates reported in
previous submissions and those reported in the trend tables for these years in the submission
for 2000.  Large differences, more than 25 per cent, can be found in CO2, CH4 and N2O
emissions of industrial process.  CH4 emissions from manure management and N2O of
agricultural soils also changed significantly.  For 1996, the total emission estimates of CO2
(excluding LUCF) and CH4 changed within a margin of 5 per cent, and those of N2O changed
by 28 per cent.

The most significant change of the values reported for the year 1996 in the two submissions is
related to the estimates of CO2 removals (-6,041 Gg in previous submission and �4,233 Gg in
the 2000 submission).  These values suggest that recalculations are needed when different
methods, activity data and in some cases emission factors are used for estimating emissions in
different submissions.
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Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table was hampered due to the
lack of data for the years 1990 to 1997.  Sectoral background data tables were only reported
for 1998.

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of 2.4 per cent in the CO2 emissions estimates between the reference
approach and the national approach.  Although the difference is slightly higher than 2 per
cent, no explanation was provided in the documentation box.

Comparison with international data
On an aggregate level, the 1998 reference approach energy data correspond well to the IEA
data (1.8 per cent higher).  Most of the difference comes from solid fuels, where consumption
reported in the CRF is 5.1 per cent higher than the IEA data.  Specific differences include:
•  Coking coal exports are higher by 9,144 TJ or 16.7 per cent and other bituminous coal

exports are higher by 3,053 TJ or 5.7 per cent.
•  Lignite production is lower by 1,619 TJ, or 3.3 per cent in the CRF.

Key sources
Fuel combustion
•  1.A.2 Manufacturing industries and construction:  no emissions were reported.
•  1.A.3 Transport, at source-category level (a, b, c, d):  no IEF were calculated, except for

liquid fuels from railways and navigation, as either only activity data or emission
estimates were reported, but not both.

•  1.A.1.b Petroleum refining:  zero emissions are reported for solid fuels, gaseous fuels,
biomass and other fuels.

•  1.A.1.c Manufacture of solid fuels and other energy industries:  zero emissions are
reported for liquid fuels, solid fuels, biomass and other fuels.

•  1.A.1 Energy industries and 1.A.1.a Public electricity and heat production:  the IEF for
CO2 from liquid fuels is smaller by around 50 per cent compared to the IEF used by all
other countries, but one.  No additional information was provided.

•  1.A.4 Other sectors:  a similar problem has been identified with the similar IEF for CO2
from liquid fuels.

Fugitive emissions
•  1.B.1.a:  Fugitive emissions of CH4 from Coal mining and handling is a key source.  The

IEF for underground mining is the second smallest (6.70 kg/t) among 11 Parties reporting
emissions from this source, but is still within the range of the IPCC defaults.

•  1.B.2 Fugitive emissions of CH4 from Oil and natural gas are also a key source.  In
particular, fugitive emissions from oil and gas production and refineries have been
estimated, while emissions of CH4 and other gases from venting and flaring have not been
estimated.
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Bunker fuels
•  Separate estimates of bunker emissions were not provided.

INDUSTRIAL PROCESSES

Key sources
2.A.1 Cement production – CO2:  the IEF is the lowest among all reporting Parties and lower
than the IPCC default value.

Non key sources
•  2.B.2 Nitric acid production:  N2O IEF from this source is lower than the IEF of most

other Parties and lower than the IPCC default value.
•  2.C Metal production:  emissions from metal production were indicated as reported under

Energy.  However, no emissions were reported for 1.A.2 Manufacturing industries and
construction.

•  2.B.1 Ammonia production:  no data were reported for this source, although ammonia
production data were available in the UN statistics.

•  2.F. Consumption of halocarbons and SF6:23  information was not provided in the
sectoral background data table 2(II).F.

Other comments
CRF and international statistics indicate the possible presence of aluminium foundries.
However, neither SF6 emissions nor notation keys were reported.

AGRICULTURE
Key sources
4.A Enteric fermentation – CH4
•  For cattle, sheep and swine, reported activity data were lower than the corresponding

values from the FAO (14, 28 and 14 per cent difference, respectively).

4.D.1 Direct soil emissions – N2O
•  For N-fixing crops and Crop residue the unit of the N2O IEF refers to

kg N2O-N/ kg N rather than to kg N2O-N/ kg dry biomass.
•  For the fraction of N input to soils that is lost through leaching and runoff (FracLEACH)

the value reported is relatively low compared to the IPCC defaults and those reported by
most other Parties.

Non-key sources
4.D.3 Indirect emissions – N2O
•  N2O IEF for Atmospheric deposition is lower by approximately a factor of 10 compared

to most other counties.

                                                
23      �2.F. Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment.
This source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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LAND-USE CHANGE AND FORESTRY

5.A Changes in forest and other woody biomass stocks:
•  Data for this category reported in Table 5 differ from data reported in table 5.A.
•  Comparison of data reported for Area of forest/biomass stocks with the FAO 2000 total

forest cover figures reveals a difference of approximately 13 per cent (1.9 compared to 2.2
Mha in CRF)

5.D. CO2 Emissions and removals from soils, Cultivation of mineral soils:  the soil type was
not specified.

WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  All emissions from this sub-category are reported under �Other� and specified as

Agricultural and industrial waste and Municipal (managed and unmanaged).  The default
MCF value used is 0.6.

6. B Waste-water handling - CH4
•  CH4 per capita emissions from waste-water handling appear high (roughly 5-10 times than

for most of the countries).
•  CH4 emissions from waste-water handling declined rapidly in 1991-1993.  No explanation

on this was provided.

Non-key sources
•  6.A Solid waste disposal on land – N2O emissions from this category were reported in the

trend tables, but no such information was reported in the sectoral tables for 1998.
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SPAIN

General
Common reporting format (CRF) and national inventory report (NIR)
Spain provided partial inventory data for 1990 to 1998 using the CRF.  The CRFs provided
were incomplete in that only summary, recalculation and trend tables were provided, as well
as the table on the reference approach and the sectoral table on HFCs, PFCs and SF6 (table
2(II) of the CRF).  Indicators have not been used and in many cases just 0 was reported.

An NIR has not been submitted, however, accompanying material was provided.  This
included explanatory information on the status of inventory preparation in Spain and the
methodology used (CORINAIR SNAP97 except for HFCs, PFCs, SF6 and for CO2, CH4 and
N2O from non-combustion activities where the 1996 IPCC guidelines were used) provided in
four pages.  In addition, a 3-page explanation (annex) on the methodological approach and
data inputs used to estimate CO2 from land-use change and forestry (category 5A) was
provided.

Consistency of information between the CRF and the NIR
Not applicable in relation to the NIR.  Inconsistencies in the information provided in the
accompanied materials have not been identified (except that the use of indicators was
mentioned in the accompanying materials but indicators could not be found in the CRFs).

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
In depth analysis was not possible since sectoral background data tables were not provided for
any year (except the reference approach table). Emissions data do not indicate many notable
annual fluctuations for national totals.  However, where notable annual fluctuations were
identified for specific sectors, these are indicated under the sector-by-sector comments below.
In addition, for LUCF the same number was reported for all years 1990 to 1998.  For
agriculture (totals in CO2 equivalent, CH4 from enteric fermentation and N2O from
agricultural soils) the same numbers have also been reported for 1996 to 1998.

Comparison with previous submissions
Spain provided recalculated estimates (tables 8 (a)) and explanatory information (tables 8 (b))
for these recalculations for the years 1990-1995.  However, the recalculation of CH4 from oil
and natural gas and solid waste disposal, and N2O from rice cultivation, agricultural soils and
waste is not explained in table 8 (b).  In addition, for the recalculation of LUCF (5A) it is
explained that in the previous submission the reported figure also included an estimate of soil
carbon variation, while in the latest submission no soil carbon variation has been taken into
account (it is not clear how this contributes to an improved estimate).

The effect of the recalculations for 1990 was an increase of 0.2 per cent in the total CO2
equivalent emissions without land-use change and forestry.  The change in CO2 emissions
was of 0.2 per cent, but for CH4 and N2O emissions were �24.41 and 41.21 respectively.
The data provided in recalculation tables are in general consistent with the data provided in
the 1998 submission.  However, it was mentioned that industrial processes were not reported



FCCC/WEB/SAI/2000

171

in a disaggregated way, but for 1990 and 1995 CO2 and CH4 emission estimates from mineral
products, chemical industry and metal production are available in the 1998 submission.

Sector-by-sector findings

The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels as well as comparisons with other countries was hampered due to the lack of
data for the years 1990 to 1998.  Sectoral background data tables were not provided in most
sectors.

Spain did not provide disaggregated data for most sectors because the corresponding sectoral
background data tables were not reported.  For this reason, key sources have been identified at
the level of category disaggregation as provided in table Summary 1.A of the CRF, instead of
at the recommended level of disaggregation by the IPCC good practice guidance.  Therefore,
the analysis of key sources presented below differs to that of other Parties.

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of 2.4 per cent between the CO2 emissions calculated using the reference
approach and the sectoral approach.  Although the difference is slightly higher than 2 per
cent, an explanation was not provided in the documentation box.

Comparison with international data
Activity data for 1998 were not given in reference approach, so no comparison could be
made.

Key sources
Fuel combustion
In accordance with the level of disaggregation mentioned above, the categories Energy
Industries, Transport, Manufacturing Industries and Construction and Other sectors
(commercial/institutional/residential, etc) constitute key sources for 1998.

Analysis is only possible for the reference approach because the sectoral background data
table for the sectoral approach (1.A.(a)) was not reported.  The sectoral background data table
for CO2 from fuel combustion using the reference approach (Table 1.A(b)) was provided for
1990-1996.  Information for many fuel types was not included in the tables, as well as activity
data on production, imports, exports, bunkers, and stock change.  Carbon stored was also not
reported.  Coking coal emissions were reported for 1991 to 1994, but not for 1990, 1995 and
1996.  For coke ovens, different carbon emission factors were reported for the various years
which in all cases were lower (range from 24.6 to 25.3 tC/ tJ) than the IPCC default (29.5 t
C/TJ).

Fugitive emissions
Fugitive emissions from oil and gas were estimated, but the corresponding sectoral
background data table (1.B.2) was not provided.
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Bunker fuels
Emissions (CO2) from aircraft bunkers differ from data published by IEA.

INDUSTRIAL PROCESSES

Key sources
For 2.A Mineral products and 2.B Chemical industry emissions estimates were reported only
at the summary level.  No information was reported on activity data or implied emission
factors, because the corresponding sectoral background data table was not provided.

For 2.E production of halocarbons and SF6 - HFCs the sectoral background data table was
also not provided.

Non-key sources
In source category 2.F. Consumption of halocarbons and SF6:24  disaggregated potential
emissions were not reported due to confidentiality.  Table 2(II) includes many zeros (less than
half the unit in accordance with the UNFCCC reporting guidelines).  It may be possible, due
to the high GWPs of these gases, that when all these small amounts are converted into
CO2 equivalent, the resulting emission estimate could be significant.  Large annual variations
of emissions of this category, such as up to 72 per cent, are reported.

AGRICULTURE

Analysis of data other than emission estimates was not possible because activity data were not
reported for any category in the agriculture sector and consequently, no IEF were calculated
(Table 4 and sectoral background data tables 4.A to 4.F were not provided).

Non-key sources
4.C Rice cultivation:  Large annual fluctuations in CH4 emissions are noted, ranging up to 93
per cent in 1996.

LAND-USE CHANGE AND FORESTRY

Table 5 and sectoral background data tables 5.A to 5.D of the CRF were not provided.
However, an explanation of the methodological approach and data inputs used to estimate
CO2 from category 5.A Changes in forest and other woody biomass stocks was provided
separately.

                                                
24     �2.F. Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment.
This source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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WASTE

Analysis of data other than emission estimates was not possible because activity data were not
reported for any category in the waste sector and consequently, no IEF were calculated (Table
6 and sectoral background data tables 6.A to 6.B were not provided).

Key sources
6.A Solid waste disposal on land – CH4
CH4 emissions from solid waste disposal increased significantly from 1990-1998.
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SWEDEN

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1998 and included almost all requested tables.  In addition, the
IPCC sectoral tables for 1990-1997 were provided.  Indicators have been used only in a
limited way in many sectoral background data tables.

An NIR has not been submitted, however, accompanying materials were provided.  These
included separate comments on sectoral reports (3 pages), methods (5 pages), methods for
fuel combustion and industrial CO2 emissions (4 pages ), quality assurance/quality control
(QA/QC) (1 page), explanation of the difference between CO2 emissions estimates using the
reference and sectoral approaches (1 page), Excel sheets on emission factors for fuel
combustion and worksheets for agriculture and land-use change and forestry sectors.

Consistency of information between the CRF and the NIR
Not applicable since an NIR was not provided.

Verification procedures
The materials accompanying the CRF state that a specific verification procedure has not been
established.  The inventory is checked by the team responsible for the inventory.

Time series consistency
In-depth analysis was not possible, since only data for 1998 were provided in detail.
Emissions data in the trend tables do not indicate any notable annual fluctuation for national
totals.  However, some notable fluctuations in specific categories are noticed:
.
•  CO2 emissions from 1.A Fuel combustion seem to be different for 1996 compared to all

other years, especially for energy industries, other and international aviation.
Sweden explained that the CO2 emissions from 1.A Fuel combustion are different
compared to all other years due to an unusually cold winter and a dry summer.
Because of the cold winter there was a big demand for energy that year. Sweden is
dependent on hydropower and with a dry summer there was a shortage of hydropower.
All reserve power stations were used in 1996 because of the cold winter and dry
summer.

•  CO2 emissions from 2.A Mineral products seem to be different for 1995 compared to all
other years.
Sweden explained that the CO2 emissions from mineral products in 1995 were wrong
due to incorrect background data.  Sweden indicated that this will be corrected in the
2001 submission.

•  CO2 emissions from 3 Solvents and other product use are substantially different in 1998
compared to all other years.
Sweden explained that the CO2 emissions from solvent use are differently reported for
1998 compared to all other years.  The CO2 emissions reported are a conversion of the
NMVOC emissions to CO2 done by the CollectER software.  As the cell for reporting
emissions from “Chemical products, manufacture and processing” (3C) in the CRF is
grey, this estimate was not reported for 1998.  For all other years this estimate is
included.
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•  N2O emissions have only completely been reported for 1990, 1996, 1997 and 1998.  For
the years 1991-1995 emissions for some source categories such as 4.A Enteric
fermentation and 4.D Agricultural soils were not reported.
Sweden explained that the N2O emissions for the years 1991-1995 have not been
recalculated in the submission in 2000 due to a lack of resources.  Sweden indicated
that this will be corrected in the 2001 submission.

Comparison with previous submissions
No recalculation tables were provided in the CRF.  The checklist of the CRF (table 11) states
that no recalculations have been made due to a lack of resources.  There are minor differences
for the base year between the data based on estimates for each GHG as reported in the 1999
and 2000 submissions.  This may be influenced by the fact that the 1999 submission was
reported as hardcopy only, rounded to full numbers, while the 2000 submission was
electronically reported and included the decimal places.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table was hampered due to the
lack of data for the years 1990 to 1997.  Sectoral background data tables were only provided
for 1998.

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
There is a difference of 13.9 per cent between the CO2 emissions calculated using the
reference approach and the sectoral approach.  This difference is among the highest for the
reporting Parties.  An explanation for this difference was provided in a separate sheet, but not
in quantitative terms.
Sweden indicated that this has been checked and revised estimates will be provided in the
2001 submission.

Comparison with international data
The reference approach energy data for 1998 are 1.8 per cent higher than the data reported to
the IEA.  Apparent consumption of liquid fuels is 3.1 per cent higher in the CRF,
consumption of solid fuels is 6.4 per cent lower, while consumption of gaseous fuels is
comparable.  Specific differences include the following:
•  Crude oil production is 11,809 TJ (1.4 per cent) lower in the CRF.
•  There are 18,687 TJ of bitumen exports shown in the CRF that do not appear in the IEA

data.
•  No exports of jet kerosene are shown in the CRF � the IEA shows 19,486 TJ.
•  The CRF shows a stock draw of crude oil and the IEA shows a stock build.
•  The stock change of residual fuel oil is much lower in the CRF data.
•  Peat production is 1,744 TJ (12.9 per cent) lower in the CRF.
Sweden explained that the difference in reported data between the CRF and IEA could be
explained by the fact that in Sweden the data on petroleum balances is collected in cubic
meters (normal).  The total import of crude oil in 1998 were 23 447 874 m3.  This figure
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was included in the reference approach in the CRF; the import figure is reported in TJ by
the conversion factor 36,2585 TJ/m3.
In the IEA questionnaire the import of crude oil is reported in tons, calculated by using the
conversion factor 0,86 tons/m3 (20 165 thousand tons).  This figure is, in turn, converted to
TJ by IEA, using the conversion factor 1,021 toe/tons (which is the same as 42,747228
GJ/ton).  This gives  data stored in the IEA database as 861 998 TJ and 36,7627 GJ/m3.
The difference between the two reporting mechanisms depends on different conversion
factors.
For some reason, the import and export of Bitumen is not included in the IEA reporting,
the data in the IPCC report are correct.
In the CRF, reported export of Jet kerosene was 655 TJ, and in the IEA report, 669 TJ.  As
for crude oil, the difference depends on different conversion factors.  Sweden states that
the IEA figure of 19486 TJ is unknown to them.
Changes in the stocks are made in different ways in the reporting systems, in the IEA
report, the stock changes are calculated from the reports of the dealers of petroleum
products and large users of petroleum products.  In the CRF report the stock changes also
includes statistical differences, which could occur from stock changes by smaller users and
differences in received and delivered quantities reported by respondents.
Peat production is calculated from the use of peat in the energy sector and in industry.
For 1998 there have been some problems with the respondents and the figure has been
revised several times.  The final revision was made in March 2001 and production is now
recorded as 10,330 TJ.

Key sources
Fuel combustion
•  1.A.1. Energy Industries - CO2:  The IEF for gaseous fuels is considerable higher than the

average of all other reporting Parties.  This is due to the high emission factor in the public
electricity and heat production subcategory, which is also higher than in most other
Parties.  Some cells have been left blank; they should probably be filled in with �NO�.

•  1.A.2. Manufacturing industries and construction - CO2.  The IEF for gaseous fuel is the
highest of all reporting Parties.

•  1.A.4.b. Residential - CO2:  The IEF for gaseous fuel is considerably higher than the
average of all other reporting Parties.

•  1.A.4.c.  Agriculture/Forestry/Fisheries-CO2:  The IEF for liquid fuels is considerably
higher than the average of all other reporting Parties.
Sweden explained that the IEF for CO2 for gaseous fuels for the subcategories
1.A.1 “Energy Industries”, 1.A.2 “Manufacturing industries and construction” and
1.A.4.b “Residential” are not correct because of wrong allocation of fuels to IPCC fuel
categories.  For example, all “gaseous” fuels (coke oven gas) are reported in the fuel
category “Gaseous fuels” which is not correct.  The same is valid for CO2 IEF for the
sub-category 1.A.4.c. “Agriculture/Forestry/Fisheries” where all “liquid” fuels have
been allocated to the fuel category “Liquid fuels” which is not correct.  Sweden
indicated that this will be corrected in the 2001 submission.

•   1.A.3. Transport:  In 1.A.3.a civil aviation, the IEF for jet kerosene is considerably higher
than the average of all other reporting Parties.  In 1.A.3.b Road transportation the IEF for
diesel oil is considerable higher than the average of all other reporting Parties.
Sweden explained that the IEF for CO2 in subcategories 1.A.3.a “Civil Aviation” (jet
kerosene) and 1.A.3.b “Road Transportation” (diesel oil) is incorrect due to incorrect
reporting.  Sweden indicated that this will be corrected in the 2001 submission.



FCCC/WEB/SAI/2000

177

In addition, Sweden indicated that the empty cells in the background tables for energy
should be filled in with “NO”.

Other comments
The top part of Table 1.A (d) on feedstock is empty.  Documentation box on the bottom notes
that non-energy use is included in 2.G. Other industrial processes.
Sweden stated that this will be corrected in the 2001 submission.

Fugitive emissions
1.B. Fugitive emissions from fuels have not been reported.  In the overview table (table 7) it
is mentioned that �Presently no data are available�.  According to international statistics,
Sweden has coal production and refines crude oil.  It is not possible to establish whether CH4
fugitive emissions are a key source or not because they were not estimated.
Sweden states that in the 2001 submission emissions from “Solid fuel transformation” will
be included.

Bunker fuels
The IEF for gas/diesel oil, residual fuel oil and jet kerosene differ substantially from the
average of all other reporting Parties.
Sweden explained that as for the IEF in the subcategory 1.A.3 this is due to incorrect
reporting and stated that this will be corrected in the 2001 submission.

INDUSTRIAL PROCESSES

Key sources
2.A.1 Cement production
•  The CO2 IEF is lower (0.44 t/t) than for most other Parties and lower than the IPCC

default value (0.499 t/t).
Sweden explained that the emissions from cement production are based on lime use
instead of clinker production and changes in the stock of limestone might be an
explanation for the low IEF.  Sweden indicated that this will have to be checked for
future submissions.

2.B.2 Nitric acid production - N2O
•  Activity data and emissions were reported but no IEF was calculated (formulas in CRF

were deleted).
Sweden explained that this was due to an error which will be corrected in the 2001
submission.

2.G Other industrial processes
•  Includes mineral wool, toxic waste and non-energy purpose, but no activity data or other

information was provided.
Sweden stated that this will be corrected in the 2001 submission.

2.F.(a).  Consumption of halocarbons and SF6
•  Only potential emissions are given for both types of emissions.  The potential emissions

may be considerably larger than the actual ones.  This may affect the identification of
other key sources.  Accompanying information states that Sweden has initiated a project
to calculate actual emissions for its next submission.
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•  The trend tables only cover 1998 for HFCs, PFCs and SF6 and 1995 for SF6.
Sweden explained that only potential emissions are given for both types of emissions
because of a lack of data.  A study on the use of halocarbons and SF6 has been
conducted and the emissions will be reported in the 2001 submission.  In addition,
Sweden explained that the trend tables are incomplete due to a lack of data.

Non-key sources
2.C.1 Metal production
•  CO2 activity data for steel is provided but no corresponding CO2 emissions are reported.

Sweden indicated that this error in reporting will be corrected in the 2001 submission.
•  CF4 emissions from aluminium are reported.  However, no SF6 emissions from

aluminium foundries were reported, and no notation keys were used.
Sweden explained that no SF6 emissions from aluminum foundries are reported
because SF6 is not used in aluminum foundries.  Notation keys should have been used.

2.A.2 Lime production and 2.A.4 Other mineral products
•  Activity data were not provided (and therefore no IEFs were calculated) for lime

production or �other� mineral products (glass production, production of explosives).
Sweden indicated that this will be corrected in the 2001 submission.

AGRICULTURE

Key sources
4.A. Enteric fermentation - CH4
•  CH4 IEF for dairy cattle is at the top range of all reporting Parties (154 kg CH4/head/yr),

and is also significantly higher than the IPCC default (100 kg CH4/head/yr).
Sweden explained that they used national emission factors.  These are now under
review to explain the difference or adjust the estimates.

4.B. Manure management - N2O
•  N-excretion rates for swine (8.7 kgN/head/yr) and sheep (5.8 kgN/head/yr) are relatively

low compared to the IPCC default (20 kgN/head/yr).
Sweden explained that the figures are weighted averages of subcategories (sheep and
lambs etc.).  The mix of animals (for instance a large proportion of pigs for meat
production, which produce 9.5 kg N/year) may lower the average N-production.

•  No data on pasture range and paddock are reported in table 4.B (b), but reported in table
4.D. 25

Sweden explained that they do not consider animal production of nitrogen from
grazing animals as a manure management system.

4.D. Agricultural soils:  4.D.1 Direct soil emissions, 4.D.2 Animal production, and 4.D.3
Indirect emissions - N2O
•  IPCC default methods and emission factors used to estimate N2O from this category.
                                                
25 According to the IPCC Guidelines, N2O emissions from daily spread and pasture range and paddock are to be
reported under �agricultural soils�.  However, the IPCC estimation method for pasture range and paddock is the
same as for other systems of manure management.  The CRF takes into account these reporting requirements by
not including N2O emissions from daily spread and pasture range and paddock in the total for 4.B Manure
management in table 4 of the CRF.
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•  4.D.1.1 Synthetic fertilizers and 4.D.1.2 Animal wastes applied to soils:  N2O IEFs are
higher by a factor of 1000 compared to most other Parties.

•  4.D.2 Animal production:  N2O IEF is higher by a factor of 1000 compared to most other
Parties.

•  4.D.3 Indirect emissions, Atmospheric deposition and Nitrogen leaching and run-off:
N2O IEFs are higher by a factor of 1000 compared to most other reporting Parties.
Sweden explained that in table 4.D activity data for the referred categories were
erroneously given in tons instead of kilograms as requested, but do not affect the
estimated emissions.  Sweden stated that this will be corrected in the 2001 submission.

LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals are reported only for category 5.A Changes in forest and other
woody biomass stocks (temperate and boreal forests).  Emission and removals from this
category are not reported separately in table 5; instead only the net CO2 removals are
reported. Sectoral background data table 5.A was provided for reporting data of this
source/sink category.
•  Comparison of data reported for �area of forest/biomass stocks� with FAO 2000 total

forest cover figures reveals a difference of approximately 19 per cent (27.1 Mha
compared to 22.6 Mha in CRF)

•  Carbon emission factor for �Total biomass removed in commercial harvest� (0.05 t C/ t
dm) is lower by a factor of 10 compared to other reporting Parties.
Sweden explained that the amount of “Total biomass removed in Commercial Harvest”
is wrongly reported and should be 29,720 kt and the “Carbon emission factor” should
be 0,45 t C/t dm.

Other categories of the LUCF sector are reported as NE (Completeness table).  For 5.B it was
reported that this category is not relevant for Swedish conditions and that there are no
statistics on this type of land conversion.  In the case of 5.C and 5.D it was reported that very
small areas of pastures and cultivated land have been abandoned since 1980 in Sweden (a
rough estimate is provided:  20 kha since 1990).

WASTE

Key sources
6.A Solid waste disposal on land – CH4
•  Activity data and other additional information (Table 6.A) were not provided,

consequently no IEF were calculated.
Sweden explained that this is due to a lack of data and that it will be corrected in the
2001 submission.

•  The accompanying information notes that waste has not been re-estimated since for the
year 1995.  The same value has been reported for the years 1995 through 1998.
Sweden explained that this is due to a lack of data and that recalculated estimates will
be provided in the 2001 submission.
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Non-key sources
•  No sectoral background data tables (tables 6.B and 6.C) were provided for all other

categories in the waste sector.
Sweden explained that waste incineration is included in the energy sector and
emissions from waste-water handling are considered to be negligible.
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SWITZERLAND

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1998 and included all requested tables.  Indicators have not been
used in any of the tables.  Instead information on any not occurring or not estimated source
categories was provided in the documentation box of the corresponding sectoral background
data tables.  An NIR was not submitted.

Consistency of information between the CRF and the NIR
Not applicable since neither an NIR nor any other additional information were provided.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emissions data in the trend tables do not indicate any notable annual fluctuations in national
totals.  However, an in-depth analysis of the trends was not possible, since only data for 1998
were provided in detail.  Emissions trends for HFCs, PFCs and SF6 were not provided, as
values for 1990 to 1996 were not yet available.

Specific fluctuations in specific categories were noticed:
•  CO2 emissions from 1.A.1 Energy industries show a 35 per cent increase from 1990 to

1991, and then a 25 per cent decrease in 1993.
•  CO2 removals increase by 26 per cent in 1994 compared to the previous year.

Comparison with previous submissions
Switzerland provided recalculated estimates (Tables 8 (a)) and explanatory information for
these recalculations (Tables 8 (b)) for the years 1990 to 1997.
The effect of the recalculations was a decrease of approximately 1.3 per cent in the total CO2
equivalent emissions without land-use change and forestry for the base year (1990), and a
1.2 per cent decrease if land-use change and forestry is taken into account.

Sector-by-sector findings
The analysis of trends in implied emission factor (IEF), activity data and emissions at
category levels that are more detailed than those in the trend table was hampered due to the
lack of data for the years 1990 to 1997.  Sectoral background data tables were only provided
for 1998.
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ENERGY

Reference approach
 Comparison of the reference approach with the national approach
•  There is a difference of 0.33 per cent in the CO2 emissions estimates between the

reference approach and the national approach.  Although the difference is less than 2 per
cent, an explanation was provided in the documentation box.

Comparison with international data
The reference approach energy data for 1998 are 25 per cent lower than the data reported to
the IEA due to missing activity data.  Specific differences include:
•  No imports of crude oil are shown in the CRF.  These seem to be partially reported under

secondary fuels in products such as gasoline, gas/diesel oil and residual fuel oil.  Total
liquid fuel imports are 32,557 TJ (5.5 per cent) lower in the CRF.

•  Imports of natural gas (98,850 TJ in the IEA data) are not shown in the CRF.

Key sources
Fuel combustion
•  1.A.2.f  Manufacturing industries and construction � other:  Other fuels were reported (for

cement, lime and glass production), but the fuel mix used was not specified.

Other comments
•  The IEF for biomass combustion in other sectors (CH4) is low compared to values

reported from other countries.
•  1.A.1 Energy industries:  Data for solid fuels were not reported.
•  1.B.1 Fugitive emissions from solid fuels have not been reported, but from international

production statistics these are expected to be of minor importance in Switzerland.
•  1.B.2.d Venting and Flaring � Oil:  The CH4 IEF seems very low compared to the IPCC

default (227 compared to 1000-3000 kg/PJ).

INDUSTRIAL PROCESSES

Key sources
•  2.A.1 Cement production:   The CO2 IEF was higher than for most countries and higher

than the IPCC default value.

Non-key sources
•  2.A.2 Lime production:  the CO2 IEF was far lower than most countries and lower than

the IPCC default value.
•  2.B.1 Ammonia production:  reported as only NH3 emissions.  No activity data, IEF or

other information provided.
•  2.F Consumption of halocarbons and SF6:26  The ratios of potential and actual emissions

of consumption of HFC-32 (19.8) and C5F12 (16.0) are the highest across all Parties.  It
was stated that this was �Preliminary data; detailed information 2001/2002�.

                                                
26      �2.F Consumption of Halocarbons and SF6� was not identified as a key source in the level assessment.
This source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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•  2.E Production of Halocarbons and SF6:  No estimates have been reported for this source
category.  However, Summary 3 indicates the methods and emission factors used for
estimating PFC and SF6  emissions.

AGRICULTURE

Key sources
•  4.A Enteric Fermentation - CH4

CH4 IEF for Swine is the lowest among all reporting countries.

•  4.B Manure management - N2O
Information on methods and emission factors used was not provided (Summary 3).
Population data for sheep reported in table 4.B(b) differs from data reported in tables 4.A
and 4.B(a).

•  4.D Agricultural Soils:  4.D.1 Direct soil emissions,  and 4.D.3 Indirect emissions -  N2O
Information on methods and emission factors used was not provided (Summary 3).

Non-key sources
•  4.B Manure management – CH4

CH4 IEF for sheep is low compared to other countries and to the IPCC default.

LAND-USE CHANGE AND FORESTRY

CO2 emissions/removals were reported only for category 5.A Changes in forest and other
woody biomass stocks (5.A.2 temperate forests).  Sectoral background data table 5.A was
provided for reporting data of this source/sink category.  Information on any other source/sink
category of the land-use change and forestry sector was not provided.
•  Table 5:  Emissions and removals were not reported separately.  Instead, only the net CO2

removals were reported.
•  Table 5.A:  Values reported for �average annual growth rate� are higher than those for the

area of forest/biomass stocks.  They are also higher by a factor of 1000 compared to other
reporting Parties.

•  Carbon emission factors for �Total biomass removed in commercial harvest�, �Traditional
fuelwood consumed� and �Total other wood use� are higher than for other reporting
Parties.

WASTE

Key sources
•  6.A Solid waste disposal on land – CH4

No activity data and other related information were provided in Table 6.A; consequently,
no IEFs were calculated.
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•  6.C Waste Incineration – CO2
Activity data for biogenic and non-biogenic and biogenic wastes were reported all
together; consequently, no IEF for the various waste types were calculated.

Non-key sources
•  6.B Waste-water handling:  No activity data and other related information were provided

in Table 6.B; consequently, no IEF were calculated.
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UNITED KINGDOM

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1990 to 1998 and included all requested tables.  Indicators were
used appropriately.  An NIR for 2000 was submitted on 17 April 2001 but was received too
late to be included in the synthesis and assessment report.  However, some comments
explaining changes from previous submissions and departures from the IPCC Guidelines
were provided with the CRF.

Consistency of information between the CRF and the NIR
No major differences between the information provided in the CRF and NIR were identified.
However, for some sources and sink categories in land-use change and forestry,
 CO2 emissions and removal estimates were differently allocated in table 5 provided in the
CRF compared to the corresponding table provided in the NIR.  This had, however, no
implications on the total net CO2 emissions/ removals from this sector.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emissions data do not indicate any notable annual fluctuation for national totals.  However,
where notable annual fluctuations were identified for specific categories, these are indicated
under the sector-by-sector comments below.

Comparison with previous submissions
The United Kingdom provided recalculated estimates (tables 8 (a)) and explanatory
information for these recalculations (tables 8 (b)) for the years 1990 to 1997.  However, for
CH4 from oil and natural gas, which was revised 8 per cent upwards for 1990 in the
2000 submission, no explanation could be found.
The United Kingdom explained that the increase in CH4 emissions from oil and natural
gas in 1990 is due to the addition of leakage from pressure mains.  The explanation is
stated on
Table 8 (b) for 1.B.2.ii but has been incorrectly referenced as a CO2 rather than
a CH4 emission.

The effect of the recalculations (as reported in the CRF tables) was an increase of
0.06 per cent in the total CO2 equivalent emissions without land-use change and forestry for
the base year, and 0.03 per cent if land-use change and forestry is taken into account.
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Sector-by-sector findings

ENERGY

Reference approach
 Comparison of the reference approach with the national approach
•  There is a difference of 4.67 per cent in the CO2 emissions estimates between the

reference approach and the national approach, which is explained in the relevant
documentation box.

Comparison with international data
The energy data used for the reference approach for 1998 are 2.0 per cent lower than the data
reported to the IEA.  Apparent consumption of liquid fuels is 3.3 per cent lower in the CRF,
consumption of solid fuels is 4.2 per cent lower, while consumption of gaseous fuels is
comparable.  Specific differences include:
•  Slightly lower crude oil and solid fuels production in the CRF.
•  International bunkers of jet kerosene are 336,139 TJ in the CRF and 243,547 TJ in the

IEA.
•  International bunkers of gas/diesel oil are 48,689 TJ in the CRF and 60,493 TJ in the IEA.

In 1990, the same differences appear, but the CRF was 0.8 per cent lower than the IEA.  The
growth in total apparent consumption in the CRF between 1990 and 1998 was 3.0 per cent
and for the IEA data it was 4.2 per cent.

The Party explained that data used in the reference approach and the main inventories are
taken from the Digest of United Kingdom Energy Statistics 1999, published in
August 1999.  Some of the discrepancies may arise from different estimates used for
marine and aviation bunkers (see below) and these account for 80,788 TJ (=CRF Bunkers-
IEA Bunkers).  The CRF apparent liquid fuel consumption is 3,139,610 TJ and so the
bunkers discrepancy accounts for 2.5 per cent (i.e. 80,788/(3,139,610+80,788)), and partly
explains the liquid fuel discrepancy.

Key sources
Fuel combustion
•  Energy industries - gaseous fuels:  The CO2 implied emission factor (IEF) drops 7 per

cent between 1992 and 1993.  Between 1990 and 1998, this IEF drops 13.4 per cent (CO2
emissions were 6 times higher in 1998 compared to 1990).  Over the same period, the
CO2 IEF for liquid fuels drops
2.0 per cent and the IEF for solid fuels by 3.7 per cent.
The United Kingdom explained that variation in gaseous IEF is due to the rapid
increase in mains gas used in power generation compared with the relatively constant
consumption of unrefined natural gas on offshore platforms and a power station.
Unrefined natural gas has a higher carbon content than mains gas. Hence the relative
trends cause a fall in the aggregate emission factor.
The change in IEF for liquid fuels is due to the massive reduction (9-fold decline) in
fuel oil consumption in power stations.  As a result the IEF is affected since the carbon
content of other fuels (e.g. petrocoke, OPG) is lower.
The change in IEF for solid fuels is due to a variation in the reported calorific
value of coal.
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•  Manufacturing industries and construction - solid fuels:  CO2 IEF for 1998 is the highest
among all reporting countries.
According to the Party, the high IEF for solid fuels arises from the inclusion of blast
furnace gas and coke oven gas in the solid totals (see footnote Table 1.A (a) sheet 4).
IEF for coal is 93 t CO2/net TJ and for coke & patent fuel 103 t CO2/net TJ.

•  Other sectors, agriculture, forestry, fisheries - solid fuels:  CO2 IEF for 1998 is the lowest
among all reporting countries.
The United Kingdom explained that the IEF quoted in other sectors is an aggregate of
coal, anthracite and patent fuel.  These have the IEF factors of 85, 92 and 97 t CO2/net
TJ respectively.

•  N2O from road transport:  The IEF in 1990 (gasoline vehicles) is low compared to values
from other Parties expected to have a comparable technology.  IEF for 1998 equals other
values calculated (IEF more than 5 times higher in 1998 compared to 1990).
The United Kingdom clarified that the change in IEF for road transport reflects the
penetration of catalytic converters.  In 1990 the usage was lower than other European
countries and subsequently penetration has been rapid.

Fugitive emissions
•  1.B.2 Fugitive oil and gas:  emissions from flaring have not been reported separately;

documentation box states that these are included in fugitive emissions from production.
•  1.B.2 Fugitive oil and gas:  CO2 and CH4 emissions have been reduced in spite of

increased production.
The Party explained that Table 1.B.2 reports an estimate for flaring on oil and gas
installations.  It is not really meaningful to separate this into oil and gas fields as many
fields produce both.  The flaring estimate is reported under 1.B.2ciii Flaring combined
and is not included in 1.B.2.a.ii Production.
Venting emissions are included in 1.B.2.a.ii Production.  Again it is not possible to split
them into oil and gas fields and it is not possible to disaggregate them from other
fugitives for the whole time series.  The United Kingdom informed that in the 2001
submission venting data have been separated out and reported in 2.B.2.c Venting
for 1995-99.  The United Kingdom Offshore Operators Association (UKOOA) advises
that newer installations and working practices are more efficient on fuel consumption
and produce lower emissions.  The industry maintains a database of statutory and
non-statutory reported emissions and this confirms a decrease in atmospheric
emissions of CO2 and CH4 despite increased production.

Bunker fuels
•  Emissions from bunkers (aviation and marine) differ from data published by the IEA.
•  Bunkers, aviation (jet kerosene) and marine (gas/diesel oil):  Activity data (in TJ) differs

from data published by IEA (28 per cent and 24 per cent difference, respectively) (see
comments above).
The United Kingdom explained that the differences between data reported to the IEA
and UNFCCC are likely to result from differences in treatment of bunker and military
fuels.  The United Kingdom informed that it will investigate this and reconcile the data
for the 2002 NIR.
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Non-key sources
•  Civil aviation (jet kerosene) and domestic navigation (gas/diesel oil):  Activity data (in

TJ) differs from data published by IEA (350 per cent and 16 per cent difference,
respectively).
The United Kingdom explained that the differences between data reported to the IEA
and UNFCCC are likely to result from differences in treatment of bunker and military
fuels.  The Party informed that it will investigate this and reconcile the data for the
2002 NIR.

•  IEF for CH4 from biomass burning is among the highest values compared to other Parties.
The United Kingdom explained that biomass refers to wood, straw, and poultry litter
used for energy production.  Emission factors are derived from CORINAIR, IPCC and
USEPA. The high aggregate figure derives from emissions from electricity generation
using biogas.  This assumes an emission factor for a reciprocating gas engine of 0.69
t/TJ net taken from USEPA AP-42.

•  IEF for oil loading is low compared to the value of Norway.  It states that this is offshore
loading only.  It is unclear where onshore loading has been reported.
The United Kingdom explained that CH4 emissions reported are for offshore and
onshore loading.  However the activity data pertain to offshore loading only.  The
United Kingdom informed that this has been corrected in the 2001 submission where
both activity and emission for onshore loading and offshore loading have been reported
separately.  The effective emission factors used are 0.043 t CH4/kt for offshore and
0.013 t CH4/kt for onshore.  The estimates are based on UKOOA data.

INDUSTRIAL PROCESSES

Key sources
2.B.3 Adipic acid production - N2O:  IEF changed notably from year to year.
The Party explained that DuPont provide data on emissions from 1995.   The plant was
operated by ICI until 1994.  The data from 1990-1994 include emissions from a small
nitric acid plant integrated into the process.  Data supplied from 1995 exclude the nitric
acid plant and show more consistent emission factors. The 1998 emission factor is low
because a newly commissioned nitrous oxide abatement plant was operating part of the
year.  The United Kingdom informed that in the 2001 submission the amounts of N2O
abated are separately stated.

2.A.1 Cement production - CO2
•  IPCC tier 1 method and default emission factors used (for entire category 2.A mineral

products)
•  Ratio of clinker (reported in CRF) to cement (UN data) is lower than for other Parties

(CRF clinker production data aprox. 20 per cent lower than UN cement production data).
The United Kingdom explained that the clinker data are supplied by the DETR and are
published in Monthly Statistics of Building Materials & Components.  In 1998 United
Kingdom production was 12.37 Mt clinker and 12.41 Mt of cement.  The difference in
other years is wider but not as high as 20 per cent.
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2.C.1 Iron & steel industry - CO2
•  Change of 153 per cent in emissions from 1993 to 1994.
•  Steel production data is different from UN data.
•  The IEF is low in comparison to other Parties and default IEF for the �iron & steel�

category.
•  Reporting of �other� (blast furnace gas flaring), particularly the reporting of negative

emissions is not adequately explained.

The United Kingdom explained that the emission of CO2 reported in this category is based
on a complex calculation to ensure that there is no double counting of carbon emissions in
blast furnaces. The methodology is explained in the NIR. The CO2 reported is in effect the
difference between the carbon content of the coke fed to the blast furnace and the output
carbon contained in the steel and blast furnace gas produced.  As this is the difference
between two large numbers it tends to fluctuate from year to year.
The steel production data are from Iron and Steel Industry Annual Statistics for the
United Kingdom.

2.E Production of halocarbons and SF6 – HFCs
•  All HFC emissions from this category have been reported under �By-product emissions -

other� which include both by-product and fugitive emissions.  Emissions were not
reported by gas species, but were all reported under HFC-23 using an average GWP.

•  Only limited information was available on IEF and the decline of IEF over time.

The United Kingdom explained that it does not report emissions dissagregated by gas
because of the commercial sensitivity of the information provided by some industry sectors.
Further information on the IEF will be provided in the NIR 2002.

Non-key sources
2.A.2 Lime production - CO2:  IEF is lower than default/other Parties.  However, CRF
indicates data is for �limestone consumed�.
The United Kingdom explained that emissions are estimated from the limestone consumed
in calcinations, as these data are available from an Office of National Statistics survey.

2.B.1 Ammonia production:  Production data is significantly different compared to UN data
and the IEF of CO2  is significantly different compared to default/other Parties.  There are
noticeable changes in the IEFs in 1997 and 1998 with respect to earlier years.
The United Kingdom explained that some ammonia plant in the United Kingdom are
integrated with other plant i.e. acetic acid, methanol.  For example one plant does not emit
any CO2 since it runs on hydrogen supplied as a by-product from acetic acid manufacture.
In another plant the CO produced is used to produce methanol.  Hence emissions reported
are the actual CO2 emissions arising from the plant supplied to us by the plant operators.
The activity data reported are the consumption of natural gas input to the ammonia
process and the IEF reflects the carbon content of this natural gas that is eventually
emitted to atmosphere.
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2.B.2 Nitric acid - N2O:  Change of 31 per cent in emissions from 1994 to 1995.
The Party clarified that an abatement system for NOx was fitted to one of the plants in
1995 and also had the effect of reducing N2O emissions.  Emissions have also fallen due to
plant closures.

HFCs, PFCs and SF6
•  For reasons of confidentiality, the United Kingdom reported aggregate emissions for all

HFCs, for all PFCs and for SF6 and aggregated per source category 2.C Metal production,
2.E.  Production of halocarbons and SF6, 2.F Consumption of Halocarbons and SF6,27

instead of gas by gas and by subcategory except 2.F (a), which is further divided into sub-
sectors.  Sectoral background data tables are filled in the same manner.

AGRICULTURE

Key sources
4.A Enteric fermentation - CH
•  CH4 IEF for sheep is among the lowest compared to other Parties and is significantly

lower than the IPCC default.
The United Kingdom assumes an emission factor for lambs that is 40 per cent of that
for adult sheep; so taking account of the proportion of lambs in the United Kingdom
total will give a lowered IEF.

•  CH4 IEF for dairy cattle:  6 per cent increase from 1990 to 1998.
 The United Kingdom assumes a 1 per cent per year increase in the live weight of cattle,
on the advice of MAFF statisticians, which results in increases in intake and yield and
thus the IEF.

•  CH4 IEF for non-dairy cattle:  3 per cent decrease from 1997 to 1998.
 The United Kingdom explained that its own calculations find the IEF to be 42.82 and
42.88 for 1997 and 1998, respectively and not a 3 per cent decrease.  There may be a
transposition error that will be rectified in the next submission.

•  CH4 IEF for sheep:  Fluctuations of -6 per cent to 8 per cent from 1994 to 1995.
 According to the Party there may have been a transposition error, as the
figure 4.37 does not appear in the originator’s spreadsheet. The United Kingdom stated
that the 2001 submission calculates an IEF of 4.67.

•  Emissions from poultry reported as zero.
The Party explained that it uses the default IPCC emission factor of zero.

4.D Agricultural soils, direct soil emissions (4.D.1) – N2O
•  N2O IEF for cultivation of histosols seems too high by a factor of 100 compared to other

reporting Parties.

                                                
27      2.F. Consumption of halocarbons and SF6� was not identified as a key source in the level assessment. This
source, due to the expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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The United Kingdom informed that this was a mistake that has been rectified in the
revised CRF submitted for 1990 to 1999.  The United Kingdom underestimated the area
of histosols by a factor of 100, leading to the consequential overestimation of the IEF.

Non-key sources
•  4.B Manure management - CH4:  CH4  IEF for sheep is low compared to other reporting

Parties and is also lower than the IPCC default.
 The United Kingdom assumes an emission factor for lambs, which is 40 per cent of
that for adult sheep; so taking account of the proportion of lambs in the United
Kingdom total will give a lowered IEF.

•  4.B Manure management - N2O:  N excretion rate for swine seems low compared to the
IPCC default.
 The United Kingdom explained that it uses United Kingdom -specific experimentally
derived emission factors, in this case the work of Ken Smith at ADAS28.  The United
Kingdom will provide a general comment in the next National Inventory Report
suggesting what criteria the United Kingdom uses when selecting emission factors that
deviate from the IPCC defaults.

•  4.F Field burning of agricultural residues:  Emissions were reported from 1990 to 1993.
Since then they have been reported as �not occurring�.
The United Kingdom clarified that burning crops as a means of residue disposal was
banned in the United Kingdom in 1993 under the Crop residues (Burning)
Regulations.  A few crops such as linseed and oats are exempt from the regulation and
under certain limited conditions can be burnt, taking into account the controls laid out
in the Clean Air Act.  The estimated amounts burnt are small and previous estimates
suggest that their contribution would be approximately 0.01 per cent of the United
Kingdom total of both CH4 and N2O.  The latest information we have on crop residue
disposal (J. Garstang, personal communication, 2000) relates to 1998 where 63 per
cent was baled and removed from farms, 90 per cent of which was used for livestock
bedding, with various other minor uses such as mushroom compost and power
generation.  The remaining 37 per cent are estimated to be incorporated into the soil
with the amount burnt being too small to be considered in this analysis.

LAND-USE CHANGE AND FORESTRY

Tables 5.A to 5.D of the CRF have not been filled in as the IPCC default methods have not
been used, except for liming of agricultural soils (5.D.3).  However, explanatory comments
on the methods and underlying data were provided in documentation boxes of tables 5.A and
5.D.

5.A Changes in forest and other woody biomass stocks:
•  CO2 removals increase by 12 per cent in 1998 relative to 1990 (in temperate forests

(5.A.2) the increase of the removals is 22 per cent).

                                                
28 A copy of this paper was provided to the secretariat during the individual review of its GHG national
inventory.
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•  CO2 removals from harvested wood (5.A.5 Other):  increase of 27 per cent in 1995
relative to 1994.

5.D CO2 emissions and removals from soil:
•  CO2 emissions from cultivation of mineral soils (5.D.1):  decrease of 17 per cent in 1998

compared to 1990.
•  CO2 emissions from Liming of agricultural soils (5.D3.):  decrease of 28 per cent in 1998

compared to 1990 (annual changes fluctuate around -38 to +24 per cent).
•  CO2 removals from set aside (5.D.5 Other):  large annual fluctuations, ranging from

-90 to +300 per cent.

5.E Other:  Under this category CO2 emissions have been reported for �Peat extraction�,
�lowland drainage� and �upland drainage�.  CO2 removals have been reported for �changes in
crop biomass�.
•  CO2 emissions from peat and lowland drainage decreased by 11 and 18  per cent

respectively in 1998 relative to 1990.

The United Kingdom explained that for all the above categories in land-use change and
forestry, changes in emissions are a result of increases or decreases in activity data.

WASTE

Key sources
6.A Solid waste disposal on land - CH4
•  IEF appears high compared to other reporting Parties.

The United Kingdom explained that emissions are estimated using country-specific
data and assumptions.  It is not clear why other countries’ IEFs are lower.

•  MSW activity data appears to be low by a factor of 100 compared to other countries.
Units need to be checked.
The United Kingdom explained that reported MSW activity units are incorrect- Mt have
been confused with Gg, hence the reported activity is 1000 times too low.  The reported
emissions are correct.

Non-key sources
6.B Waste-water handling
•  CH4 emissions from industrial waste-water have not been estimated (reported as NE).

The United Kingdom explained that reported emission is based on a study on waste-
water discharged to the public system.  This will include domestic, commercial and
industrial waste.  It is likely that there is some treatment by private industrial operators
so this would not be included in the estimate.

•  N2O from human sewage:  protein consumption factor appears to have been reported low
as an order of magnitude.  N2O emissions per capita from human waste appear to be low
by an order of magnitude compared to many other Parties.
The United Kingdom explained that there is an error in the units of the protein
consumption data used to make these estimates.  The data was believed to be on a per
week basis rather than a per day basis; hence the estimate is too low by a factor of
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seven.  The United Kingdom informed that emission has been corrected in the 2001
submission.
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UNITED STATES OF AMERICA

General
Common reporting format (CRF) and national inventory report (NIR)
The CRF was provided for 1990 to 1998 and included all requested tables.  Indicators were
used appropriately.  An NIR was submitted providing information on methodologies, activity
data, emission factors, differences compared to previous submissions and uncertainty
estimates for all source categories.

Consistency of information between the CRF and the NIR
The data that were provided using the CRF in electronic format were reproduced in the NIR.
The data seem largely consistent, with only two particular inconsistencies noticed - the
reporting of fuel combustion from US territories and military fuel use in the NIR and CRF
and the CO2 reference approach calculations in the NIR and CRF.
The Party explained that the United States report fossil fuel combustion emissions from
United States territories and military fuel use under the category “Other”(1.A.5) and that
the values reported in the CRF are consistent with the NIR.  However, the NIR does not
include separate estimates of domestic (versus international bunker) military fuel use
emissions.  Military emissions in the NIR are included with emissions of stationary and
mobile source categories.

Verification procedures
No information was available on whether the inventory data was subject to any self-
verification or independent review procedures.

Time series consistency
Emissions data do not indicate any notable annual fluctuations in national totals.  Some large
annual fluctuations or significant changes in trends are noted below:
•  Other fuel combustion � CO2 (1.A.5):  the variability in year-to-year emissions is larger

(as high as 9 per cent) than for other fuel combustion categories.  These emissions include
fuel consumption by the military and in the United States territories.  The information
provided in the NIR did not seem to provide clarification as to the reason for the level of
fluctuations.
The United States explained that the variability in CO2 emissions reported under fuel
combustion category “Other”(1.A.5) is primarily the result of fluctuations in marine
bunker fuel data.  The uncertainty in this data set is discussed in the Energy chapter of
the NIR under Uncertainty, “International bunker fuels”.

•  Chemical industry - CO2 (2.B): 17 per cent increase from 1995 to 1996 due to
consumption data.  The information provided in the NIR explained the collection method
and source of such data.
The USA further explained that CO2 emissions from the chemical industry are solely
produced from carbon dioxide consumption (i.e., use of CO2 as a chemical feedstock
such as in carbonated beverages).  Fossil fuel feedstock emissions are currently
accounted for in the Energy sector.  The variation in the activity data is not significant
given its uncertainty and this source category represents only 0.02 percent of
United States GHG emissions.
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•  1.A.4 Fuel combustion-other sectors (residential/commercial/institutional) - CH4:  larger
variability than other years (18 per cent decline from 1996 to1997).  Seems largely due to
calculations of emissions from wood combustion in residential/commercial/institutional
use.  The inventory reports these emissions as one of the largest areas of uncertainty in
CH4 estimates from stationary sources.

•  4.C Rice cultivation - CH4:  15 per cent increase in emissions in 1993-1994.  Seems
consistent with the variability in harvested areas year-to-year and the levels of uncertainty
in calculations.

•  4.F Field burning of agricultural residues - CH4 and N2O:  increases of 32 per cent and
37 per cent in 1993-1994, respectively - seems consistent with the variability in crop
production reported.

•  HFC-23:  From 1996-1997 there was an increase of only 0.5 per cent � seems consistent
with the reduction in emissions from production of HCFC-22 from 1996 to 1997 and
continuing increase since 1995 of HFC-23 as an ODS substitute.  However, detailed
information on production of HCFC-22 and applied factors not provided due to
confidentiality.

Comparison with previous submissions
Recalculation tables were not provided in the CRF (reported as �NA�) but summary
information as to major revisions in methodologies and data was provided in the NIR.
However, in some instances where the summary did not provide explanations, data had to be
checked against data in the previous inventory report.

Sector-by-sector findings

ENERGY

Reference approach
General comments
Because of differences in the fuel categories between the IPCC reference approach and the
US energy balance, a modified reference approach and a comparison with the sectoral
(national) approach were provided in a separate spreadsheet for the years 1995 to 1998.

 Comparison of the reference approach with the national approach
The energy consumption and CO2 emissions, as reported in the CRF, from the reference
approach are 2.13 per cent and 15.48 per cent lower than the national approach.  However, in
annex O of the NIR, energy consumption is 2.0 per cent lower in the reference approach and
CO2 emissions from the reference approach are 0.8 per cent higher than the national
approach.  In annex O reasons given for differences include product definitions, data
inconsistencies (more accurate consumption data), and carbon coefficients (default vs.
category-specific).  Detailed explanations of the results are provided in annex O of the NIR.
The reasons for the differences in the information presented in the NIR and the CRF need to
be looked at more closely.
The Party explained that the differences between the reference approach data provided in
the NIR and that provided directly in the CRF are a result of an incomplete mapping of
United States-specific fuel categories and carbon content factors into the CRF.  The United
States currently employed a more detailed reference approach including fuel types and
carbon factors not included in the CRF.  The Party noted that for the purpose of reviewing
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the inventory the separate tables that were provided in the CRF and in Annex O of the NIR
should be used.

Key sources
Fuel combustion
Energy data have been given on a gross calorific value basis.  This means that the implied
emission factors (IEFs) are about 5 per cent lower for liquid and solid fuels and about 9�10
per cent lower for gaseous fuels than would have been the case if the data were given on a net
calorific value basis.

•  CO2 IEFs for liquid fuels throughout all categories in fuel combustion have decreased
from 1990 to 1998.
The United States explained that CO2 IEFs for liquid fuels have varied over time
primarily due to the use of various additives in the mix of motor gasoline, which differ
regionally and temporally in the United States.

•  IEF values for N2O from gasoline vehicles are changing at a slower rate compared to
values from other countries (and as would be expected from changes in technology).  The
values have been declining for the last few years.
The United States explained that N2O IEFs for gasoline vehicles are primarily a
function of the emissions control technologies utilized within the U.S. vehicle fleet.
Due to improvements in control technologies, in conjunction with turnover of the U.S.
vehicle fleet, IEFs have decreased over time.  Significant reductions in the IEFs of
other countries should only be expected if there are significant changes in control
technologies.

Fugitive emissions
•  1.B.2 Oil and natural gas:  CH4 emissions from venting and flaring have been included in

the fugitive emissions.  N2O emissions from flaring have not been estimated.  Fugitive
CO2 have not been estimated for either oil or gas production.

•  1.B.1.a Coal mining and handling � CH4:  IEF for underground mines-mining activities is
the lowest compared to other countries (5.3 kg/t) and post mining activities one of the
highest (1.6 kg/t); surface mines-post mining activities has the highest IEF (0.1 kg/t).
The USA explained that the IEF for underground mining calculated in the CRF as
5.3 kg/t corresponds to a net emission factor (i.e., it is back calculated by dividing the
net CH4 emissions by total production) rather than a gross emission factor.  The more
appropriate value is 7.45 kg/t, based on dividing total CH4 liberated by underground
mining activities by total production.  This is in the lower range but consistent with
values from other countries.  The estimate for underground mines uses a tier 3
approach, for which quarterly measurement data and annual degasification system
data from underground mines is used.
The Party further noted that coal mining emission factors are highly dependent on the
specific geological characteristics of each coal basin, and should be expected to vary
significantly from region to region, and country to country.  The emission factors used
by the United States are tier 2 factors based on measurements of in-situ gas content for
major coal basins.  Based on the tables included in section I of the synthesis &
assessment report, the IEFs appear to be within the range of many other countries.

•  CH4 IEF for mining activity and post-mining activities have decreased from 1990 to 1998
for both underground and surface mines.
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The USA explained that the emission factors for mining activities decreased from 1990-
1998 because of an increase in CH4 recovery, and a shift in production from
underground mining to surface mining.  While total coal production increased slightly,
underground production decreased.  Thus, the IEF shows a decrease because surface
mining releases significantly less CH4/ton of coal.

Bunker fuels
•  The CO2 IEF for gas/diesel oil under marine bunkers (124.02 t/TJ) is high compared to

values by other countries.  The IPCC value is 75-77.6 t/TJ (ocean-going ships).
•  The reported CO2 emissions from marine bunkers are very different to the values

published by IEA.
The Party explained that the activity data/consumption for gas/diesel oil reported under
marine bunkers is incorrect.  The value should have been 165,847 TJ instead of
91,788 TJ.   The CO2 IEF would then correctly be 76.4 t/TJ rather than 124.02 t/TJ.
The activity data did not include military bunker fuel consumption, while the emissions
data did.

Other comments
•  Consumption data for fuel consumption from industry is collected by fuel type, not by

end-use sector.  Therefore, total fuel consumption by manufacturing industries and
construction is listed under �other� (1.A.2.f) rather than in each individual industry
category.

•  Fuel consumed in and emissions from petroleum refining (1.A.1.b) and manufacture of
solid fuels and other energy industries (1.A.1.c) are included under �other� manufacturing
industries and construction (1.A.2.f).

INDUSTRIAL PROCESSES
Key sources
2.C.1 Iron and steel production
•  A comparison of the CO2 IEF with other Parties is difficult since these emissions were

reported in the energy sector.

2.B.3 Adipic acid production
•  The N2O IEF for 1997 (0.06 t/t) and 1998 (0.03 t/t) was lower compared to other years

(0.08 t/t).  This seems to be explained by the implementation of abatement technology in
the production process as explained in the NIR.

Non-key sources
2.B.1 Ammonia production, 2.C.2 Ferroalloys production, and 2.C.3 Aluminium production
•  CO2 emissions from these categories are accounted for under non-energy uses of fossil

fuels in the energy sector (table 1.A(d)).  Information was provided in the industrial
processes tables for illustrative purposes.

2.F. Consumption of halocarbons and SF6:29

                                                
29      2.F. Consumption of halocarbons and SF6 was not identified as a key source in the level assessment.  This
source, due to its expected rapid increase, is likely to be a key source in many countries using the trend
assessment.
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•  Confidentiality requirements prevent listing HFC-152a and HFC-227ea consumption;
PFC and PFPE consumption for solvent end-uses; the breakdown of potential halocarbon
emissions (i.e., production, imports, exports, destroyed); the amount of gas used in the
semiconductor industry; and, the sulphur hexafluoride used in electrical equipment.  The
HFC-152a, HFC-227ea, and PFC/PFPE emissions have been aggregated and listed in
terms of HFC-23 equivalents under "other".

2.E.1 By-product emissions:
•  Limited information available as to the annual variations of HFC-23 emissions from

HCFC-22 over the 1990-1998 period.  Activity data were not provided due to
confidentiality.  See also comment above on 2.F.  Consumption of halocarbons and SF6.

AGRICULTURE

Key sources
4.A Enteric fermentation
•  The CH4 IEF for dairy cattle (156.9 kg/head/year) seems very high compared to other

countries and to the IPCC default.
The United States explained that the methodology used for enteric fermentation has
undergone improvements since the submission of the inventory considered in this
report.  The most important of these improvements being an enhanced population
characterization method (i.e., IPCC tier 2) that was adopted for cattle.  As a result, the
IEF for dairy cattle in the U.S. has dropped from 156.9 kg/head/year to 94.7
kg/head/year.  This new value is now closer to IPCC default values and values observed
in other countries.

•  The CH4 IEF for diary cattle increased by 6.5 per cent from 1990 to 1998.

4.B Manure management
•  The CH4 IEF for dairy cattle (101.46 kg/head/year) and swine (39.89 kg/head/year) seem

high compared to other countries and to the IPCC defaults.
The United States explained that the methodology used for manure management has
undergone significant improvements since the submission of the inventory considered
in this report.  The most significant of these being the revision of swine population
characterization estimates to account for immature swine and the revisions of waste
characteristics and typical animal mass data for beef cattle, dairy cattle, swine, and
poultry.  As a result, the IEFs for dairy cattle and swine are now more consistent with
IPCC default values and values observed in other countries.  The IEF for dairy cattle
has dropped from 101.46 kg/head/yr to 45.53 kg/head/yr, and for swine from
39.89 kg/head/yr to 12.07 kg/head/yr.

•  The CH4 IEF for non-diary cattle and swine increased by 10 and 57 per cent, respectively,
from 1990 to 1998.

4.D.1 Direct emissions from agricultural soils
•  N2O emissions were calculated using IPCC default methods.
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Non-key sources
4.B Manure management
•  The N2O IEF for anaerobic lagoons (0.785 kg N2O-N/kg N) seems higher by a factor of

100 compared to other countries and IPCC defaults.
The United States explained that the methodology used for manure management has
undergone significant improvements since the submission of the inventory considered
in this report.  The most significant of these being the revision of swine population
characterization estimates to account for immature swine and the revisions of waste
characteristics and typical animal mass data for beef cattle, dairy cattle, swine, and
poultry.  Also, the process for compiling the IEFs for the CRF tables has been
improved.  As a result of these various improvements, the N2O IEF for anaerobic
lagoons has dropped from 0.785 kg N2O-N/kg N to 0.006 kg N2O-N/kg N.  This value is
now more consistent with IPCC default values and values observed in other countries.

•  N excretion rates for dairy cattle (420.5 kgN/head/year) and swine (112.8 kgN/head/year)
are four to five times higher than IPCC defaults and those of other countries.  For non-
dairy cattle this parameter is also the highest across Parties (105.0 kg N/head/year).
The Party explained that the methodology used for manure management in the United
States has undergone significant improvements since the submission of the inventory
considered in this report, including the process for compiling the aggregated nitrogen
excretion rates for the CRF tables.  As a result, the nitrogen excretion rates for dairy
cattle have dropped from 420.5 kg N/head/yr to 84.1 kg N/head/yr, and for swine from
112.8 kg N/head/yr to 7.1 kg N/head/yr.  These values are closer to IPCC default values
and values observed in other countries.

4.C Rice production
•  Trends in activity data (harvested area) indicate a decrease of 10 per cent in 1993 and then

an increase of 17 per cent in 1994.

4.F Field burning of agricultural residues
•  Crop production data for Maize fluctuate from -33 per cent up to +59 per cent between

1990 and 1996.  Other crop types also show large annual variations in production data.

LAND-USE CHANGE AND FORESTRY

Tables 5.A to 5.D of the CRF have not been provided, as the IPCC default methods have not
been used to calculate emissions and removals.  Instead, a carbon stock approach based on
forest inventory data is used to estimate net flux.  Explanatory comments on the national
method were provided in the documentation boxes (table 5.A-5.D).  The NIR provides a
thorough description.

5.A Changes in forest and other woody biomass stocks
•  Net CO2 emissions/removals decreased by 25 per cent in 1993.
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WASTE

Key sources
6.A Solid waste disposal on land
•  Activity data for managed solid waste disposal appear high by a factor of 1000

(Tg instead of Gg reported) causing errors in IEF calculations.
The United States noted that the activity data in the CRF was reported in Tg instead of
Gg.  The correct value is 340,090 Gg.

•  CH4 IEF from managed waste disposal on land (30.19 t/t) was the second highest amongst
reporting Parties.
The Party explained that the emission factors for U.S. landfills are based on
measurements at approximately 100 landfills and that in the United States, most waste
is disposed in large landfills that tend to generate more CH4/ton of waste.

•  CH4 managed waste disposal on land IEF decreased from 1990 to 1998, and seems to be
in line with increasing CH4 recovery.

Non-key sources
6.B Waste-water handling
•  Emissions from industrial waste water were not calculated due to lack of adequate data.

6.C Waste incineration
•  CO2 emissions increased by 9 per cent from 1996 to 1997 (larger than other years).

The Party explained that CO2 emissions from this source category result only from the
combustion of plastics in the municipal solid waste stream.  The growth in emissions
from 1996 to 1997 was due to a large increase in the generation of plastics in the waste.

•  CO2 IEF for 1997 significantly different (>27 per cent higher) to all other years.  No clear
explanation in the inventory report.
The Party explained that the difference in IEFs was due to the reporting of inconsistent
activity data in the CRF.  In 1997, the activity data was reported in terms of the carbon
content of the plastics combustion, while in 1996 it was reported as the total mass of
plastics.  The Party provided corrected data, including IEFs with its comments.

•  N2O IEF were significantly different for 1998 as compared to earlier years.
The Party explained that N2O IEFs were calculated in the CRF using the same data as
for CO2 emissions and therefore the same inconsistent data was provided.  The Party
provided corrected data, including IEFs with its comments.

General comment:
The Party noted that in relation to the overall emissions data presented in the CRF
submission of the United States for 2000, the total has not changed as a result of the
explanations or corrections it has provided above.


