was used given the absence of international statistics. We apply this fast-track data by Olivier and Peters (2020) to our dataset
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by calculating the county and sector specific emissions growth between 2018 and 2019 and multiplying it with the 2018 values
in our data.

Table 3 - Methodological standards for compiling greenhouse gas inventories according to IPCC Guidelines

The 2006 Guidelines for National Greenhouse Gas Inventories and their 2019 refinements by the Intergovernmental Panel on Climate Change (IPCC) provide methodological guidance for compiling greenhouse gas
emissions inventories at different levels of sophistication (IPCC, 2006, 2019). The levels of methodological
complexity for estimating greenhouse gas emissions and removals are organized according to different tiers.
Tier 1 is the most basic method. It applies a simple default methodology as well as default emission factors and
other parameters defined in the IPCC Guidelines. Tier 2 methods replace those default values by country-specific
data and can use more detailed calculations and activity data. Tier 3 refers to methods that may apply countryspecific equations for calculating emissions along with more details regarding activity data, technologies and
practices, providing the most granular approach to estimation. Tier 2 and Tier 3 are also referred to as higher
tier methods and are generally considered to be more accurate than a Tier 1 method, especially when it comes to
reporting changes in emissions over time (IPCC, 2006).
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2.3 Accounting for CO2 emissions Land Use, Land-Use Change and Forestry (CO2-LULUCF)
We consider all fluxes of CO2 from land use, land-use change and forestry. This includes CO2 fluxes from the clearing of
forests and other natural vegetation (by anthropogenic fire and/or clear-cut), afforestation, logging and forest degradation
(including harvest activity), shifting cultivation (cycles of forest clearing for agriculture, then abandonment), and regrowth of
forests and other natural vegetation following wood harvest or abandonment of agriculture, and emissions from peat burning

180

and drainage. Some of these activities lead to emissions of CO2 to the atmosphere, while others lead to CO2 sinks. CO2LULUCF therefore is the net sum of emissions and removals from all human-induced land use changes and land management.
Note that CO2-LULUCF is referred to as (net) land-use change emissions, ELUC, in the context of the global carbon budget
(Friedlingstein et al., 2020). Agriculture per se, apart from conversions between different agricultural types, does not lead to
substantial CO2 emissions as compared to land-use changes such as clearing or regrowth of natural vegetation. Therefore, CO2
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fluxes in the AFOLU sector refer mostly to forestry and other land use (changes), while the agricultural part of the sector is
mainly characterized by CH4 and N2O fluxes.

Since in reality anthropogenic CO2-LULUCF emissions co-occur with natural CO2 fluxes in the terrestrial biosphere, models
have to be used to distinguish anthropogenic and natural fluxes (Friedlingstein et al., 2020). CO2-LULUCF as reported here is
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calculated via a bookkeeping approach, as originally proposed by Houghton et al. (2003), tracking carbon stored in vegetation
and soils before and after land-use change. Response curves are derived from the literature and observations to describe the
10

