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Reporting under the Kyoto Protocol:
policy-driven requirements for science

Soil scientists must face a challenging task in the
near future. In addition to continuing to work to
meet their pure scientific interests, they also have to
help meet requirements for policy-relevant report-
ing. Parties to the Kyoto Protocol (KP) must soon
start to annually report on carbon stock changes in
soils of the whole country to the United Nations
Framework Convention on Climate Change
(UNFCCC)1. This reporting is part of a more
comprehensive reporting framework,which was de-
signed to develop domestic and international poli-
cies (under the UNFCCC) and also to measure the
compliance with the commitments of these Parties
to reduce their net greenhouse gas emissions, rela-
tive to 1990, until 2012 (under the KP).
Soils can both act as sources and sinks of carbon,

i.e. they can remove and emit carbon, due to many
land use activities. In addition, they are sources of
various other emissions due to human activities
(e.g. emissions from fertilization, burning or drai-
ning). Therefore, soils are one of the five carbon
pools for which carbon stock changes must be
reported (the other four pools are above-ground
biomass, below-ground biomass, deadwood and
litter). However, unlike biomass for example,
neither soil carbon stocks, nor their changes can be
easily measured, and there is very little data avai-

lable that could be used for
reporting. Thus, there is a great need for concerned
and focused efforts of soil scientists to enable
Parties to submit reports that are accurate
enough to be acceptable by the international
community.
Reporting must meet several strict require-

ments2. Among others, it must be accurate in the
sense that estimates are systematically neither over
nor under true emissions or removals, as far as can
be judged, and that uncertainties are reduced as far
as practicable. For soils, carbon stock changes must
be estimated for both mineral and organic soils on
forest land (FL), cropland (CL) and grassland
(GL), and on lands converted to these land catego-
ries, and for both mineral and organic soils on
lands converted to wetland (WL), settlements (SE)
and other land (OL). In addition, separate repor-
ting may be necessary for afforestations, reforesta-
tions, and deforestations since 1990, and for land
under Article 3.4 forest management3 (FM) for
countries that have elected FM.
That these requirements are met will be reviewed

by expert review teams as invited by the UNFCCC.
This means that the reports will be judged against
an international consensus on „accuracy”.
However, this consensus is yet to be developed in
practice as very little experience exists, and revie-
wers have not exchanged their experiences on the
issue yet.

Reporting soil carbon stock change information
under the UNFCCC and its Kyoto Protocol -

how to overcome difficulties?

Z. SOMOGYI1 and A. FREUDENSCHUSS2
1Hungarian Forest Research Institute, Budapest, Hungary

2Umweltbundesamt, Vienna, Austria

1 See the Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amounts, UNFCCC secretariat, February
2007, http://www.unfccc.int.

2 For reporing requirements in general, see the UNFCCC document titled „Guidelines for the preparation of national communi-
cations by Parties included in Annex I to the Convention, Part I: UNFCCC reporting guidelines on annual inventories (follo-
wing incorporation of the provisions of decision 13/CP.9).Note by the secretariat”, FCCC/SBSTA/2004/8, http://www.unfccc.int.

3 See the Kyoto Protocol Reference Manual on Accounting of Emissions and Assigned Amounts, UNFCCC secretariat, February
2007, http://www.unfccc.int.



In any event, reporting, as well as reviewing must
be based on the relevant methodological guidelines
of the Intergovernmental Pane on Climate Change
(IPCC). These guidelines include the Good Prac-
tice Guidance for the Land Use, Land Use Change
and Forestry Sector (GPG, IPCC 2003), and the
2006 IPCC Guidelines for National Greenhouse
Gas Inventories (IPCC 2006). For reporting under
the Kyoto Protocol, Chapter 4 of the GPG must be
applied.

Can wemeet the reporting requirements?

The methodologies to estimate carbon stock
changes are ideally based on measurements and
associated assumptions. However, both data, as
well as verifiable assumptions ar in short supply.
That changes must be estimated, rather than
stocks, is another great difficulty. A further huge
difficulty is that changes must be estimated for very
large areas, e.g. for the entire forest land or crop-
land area of a country, which in turn are very
diverse with respect to ecological conditions and
management regimes. This makes it extremely
difficult to conduct regular, statistically sound soil
inventories. Indeed, such inventories only exist, if
at all, in very few countries. This is shown by the
fact that, in 2006, only six of the EU-15 countries
(Belgium, Finland, Italy, Luxembourg, Portugal
and Sweden) reported non-zero estimates for the
carbon stock changes in soils for all or parts of the
„forest land remaining forest land” category (this
statistics was done by analysing the submissions of
the EU-15 countries to the UNFCCC, see
http://www.unfccc.int; see also Somogyi, 2006).
A non-zero value can be reported by either

measuring the changes in a soil inventory, or
modeling them using an appropriately para-
meterized model. On the other hand, reporting a
zero value can mean one of two things. One is of
course that the country is not able to estimate the
carbon stock changes, and applies an assumption.
For forests, for example, such an assumption could
be that all forests, taken together all types by age,
species and harvest regimes, are in equilibrium,
and any departures from this, either as emissions
or as removals, are not practicable to measure.
Such a simple assumption has been applied by the

UK4 by reporting that her forests that were planted
before 1920 are in carbon equilibrium.
This „practicability”, and the validity of the

assumption is of course a matter of judgment,
however, the fact that even many of the most deve-
loped countries reported zero values using such an
assumption demonstrates that it was not „practi-
cable”, i.e. possible, for them to apply any other
method.
Reporting a zero value, however, may also mean

that the countries have applied what can be called
the „not-source principle”. It is based on the rules
of the implementation of the KP which allow that
„A Party may choose not to account for a given
pool in a commitment period if transparent and
verifiable information is provided that the pool is
not a source” (para 21 of Annex to Decision
16/CMP.1, Land use, land-use change and forestry,
see FCCC/KP /CMP/2005/8/Add.3 at http://
www.unfccc.int). In other words, if it can be
demonstrated that soils are not a source, then
countries have the option not to exactly measure
how much carbon is sequestered, rather, to simply
report that they do not know how much carbon is
sequestered, but that they know for sure that the
soils, taken together, are not sources of emissions.
It is very likely that most Parties will not be able to
report on estimated carbon stock changes, rather,
they somehowwill apply this „not-source principle”.
Given that it is not yet mandatory to report on soils
under the KP, only a very few attempts may have
been made so far in applying this principle. One
early attempt was made by Somogyi (2006) who
tried to follow the suggestions of Volume 4 of the
GPG (IPCC 2003) on how to demonstrate that a
pool is not a source.

These suggestions include:
• representative and verifiable sampling and
analysis

• reasoning based on sound knowledge
• surveys of peer-reviewed literature and
• combined methods.

However, in order that the demonstration be
approved by reviewers, the application of at least
two further methods may be necessary (as sugge-
sted by Somogyi, 2006):
• scientific soundness, and
• conservativness.
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Change. http://www.unfccc.int.



Whether, and how, these suggestions could be
followed, and what other methods could be used in
practice for the demonstration, is a serious
challenge. It is possible that a „less scientific”, but
practical approach is needed. The situation is
certainly one example of the so called „Fermi
questions” (named after the well-known Italian-
born physicist) which seek a fast, rough estimate of
a quantity which is either difficult or impossible to
measure directly.
In other words, there is a (policy-driven) need to

get an approximate answer to at least an order of
magnitude, or the direction, of (soil carbon stock)
changes, and the answer is expected in a short time,
without exact measurements, only by making
reasonable assumptions, and by applying simple
but sound reasoning. This exercise can certainly be
done at various levels of soundness and credibility.
At the narrow border-line between science and
policy, the challenge is to find practical solutions
that are acceptable for both.

Tasks for the Action

One of the most important aims of the Action is to
improve reporting using new scientific experi-
ences, data and models. This can only be achieved
with close cooperation with all Working Groups.
There is certainly a lot of information already avai-
lable that could be used in reporting by approp-
riate networking. Soil science has a serious
customer, and all efforts must be made that science
performs at its best to serve this customer.
However, it is obvious that pure and strict

science will not be enough. The above mentioned
demonstration will be needed by several Parties,
because there is not enough data, or no data at all,
to conduct a sound estimation on emissions and
removals in soils. However, given the very lack of
data, it is not clear to what extent a demonstration
can be credible and acceptable? This is to be
addressed by both authors and reviewers of nati-
onal inventory reports. Certainly, this is one of the
central issues for Working Group IV of the COST
639 Action. The issue is even more challenging
considering also that requirements for reporting

under the KP include that it is good practice to use
the same tier or a higher tier5 as in the report under
the UNFCCC, but Tier 1 can only be applied if FM
is not a key category6.
The above challenges clearly define some more

specific major tasks for the Action. One is to
discuss how the IPCC guidelines (IPCC, 2006, and
IPCC, 2003) can be interpreted and used for repor-
ting in case of soils. A particular issue is the appli-
cation, in practice, of the suggestions in Chapter 4
of the GPG (IPCC, 2003).We have to survey of the
current practices of reporting in the various count-
ries, and gaps already identified and reported, as
well as those not yet identified and reported. We
have to explore the possibilities and limitations of
applying the „not source” approach, and how the
requirement of verifiability can be applied in this
case. Also, possible ways of estimation of uncerta-
inties (i.e. the possibility of the conclusion being
wrong) must be explored.
Most probably, stratification is one important

means of demonstration. Strata like clearcuts,
deforestations and afforestations may have diffe-
rent emission and removal patterns, and „hot-
spots” must be explored in cooperation with the
other Working Groups. Ways of applying models
in reporting must also be explored together with
WG 3. We have to seek consensus on minimum
information requirements for reporting among
soil scientists, as well as reporting experts and
reviewers.
It is an important task to communicate results to

experts engaged in preparing national GHG
reports, but also to reviewers, the UNFCCC, policy
makers and other stakeholders in order to over-
come difficulties of accepting reports by countries,
thus, to enable them to comply with the KP, but
also to preserve the environmental integrity of the
KP. More generally, the Action has to contribute to
explore what the limits of soil monitoring are, and
whether soil monitoring is feasible at all? The
Action must deliver recommendations for a new
data acquisition system, if deemed more useful and
practical than the current one. Thus, the Action
could also contribute to the success of the interna-
tional climate change negotiations for the post-
Kyoto era.
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5 For the definition and use of tiers, see IPCC (2006).
6 For the definition and identification of key categories, see IPCC (2006).
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