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12   HARVESTED WOOD PRODUCTS (HWP) 72 

12.1 INTRODUCTION 73 

TABLE 12.X 

COMPARISON OF THE STRUCTURES IN THE 2019 REFINEMENT AND THE 2006 IPCC GUIDELINES 

Subject Sections presenting refinements Relevant sections in 2006 
Guidelines 

Introduction 12.1 Introduction 

Provide overview of the HWP chapter in the 2019 
Refinement .Updated explanation of some key 
concepts relevant to presentation of updated 
parameters. 

12.1 Introduction 

A number of key concepts 
described in the 2006 
Guidelines are still relevant. 

Terms, definitions and 
concepts 

12.2 Terms, definitions and concepts 

Updated description of some existing terms, 
definitions and concepts. Clarification of the 
implications of selecting HWP approaches relevant to 
presentation of updated technical parameters. 

12.2 Terms, definitions and 
concepts 

A number of terms, definitions 
and concepts in the 2006 
Guidelines are still relevant. 

Approaches to estimating 
emissions and removals 
of CO2 associated with 
HWP 

12.3 Approaches to estimating emissions and 
removals of CO2 associated with HWP 

Clarification of HWP calculation and updating to 
include technical parameters relevant to calculations 
for the approach of stock-changes of domestic origin. 

12.2.1.1 Tier 1 

Annex 12. A.1 

Clarification of the 
reporting of emissions 
from harvested wood 
biomass used for energy 
purposes 

12.4 Harvested wood biomass used for energy 
purposes 

Updated discussion to clarify where CO2 and non-CO2 
emissions from harvested wood used for energy are 
reported, in particular where CO2 emissions are 
reported when HWP are used in the Energy sector and 
imports and exports are involved. 

12.2 Methodological issues 

Choice of method for 
wood products in use 

12.5 Choice of method for wood products in use 

Updated methodological guidance for estimating the 
approaches, including updated guidance for applying 
technical parameters for the calculation of initial stock 
establishment and updated technical parameters 
including HWP carbon conversion factors. 

12.2 Methodological issues 

Clarification of the 
treatment of “wood in 
SWDS” in this guidance 

12.6 Clarification of the treatment of “wood in 
SWDS” in this guidance 

12.2 Methodological issues 

Uncertainty Assessment 12.7 Uncertainty assessment 

Updated discussion of uncertainty assessment allowing 
for updated description of application of technical 
parameters for Tiers 1 to 3. 

12.3 Uncertainty Assessment 

QA/QC 12.8 QA/QC 

 

Updated discussion of QA/QC allowing for updated 
description of application of technical parameters. 

12.4 QA/QC 

Completeness 12.9 Completeness 12.5 Completeness 

Reporting and 
Documentation 

No update 12.6 Reporting and 
Documentation 

Reporting Tables and 
Worksheet 

No update 12.7 Reporting Tables and 
Worksheet 

 74 
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The purpose of this chapter is to update technical parameters for estimating emissions and removals of CO2 in the 75 
AFOLU Sector associated with HWP (hereafter called “emissions and removals of CO2 due to HWP”). In doing 76 
so, existing approaches discussed in IPCC 2006 GL are maintained. The guidance takes account of new relevant 77 
scientific information, including methodological information contained in IPCC KP Supplement (e.g. including 78 
parameters such as carbon conversion factors). 79 

The structure of this chapter aims to clarify the relationships between new information and the IPCC 2006 GL and 80 
to allow for inclusion and updating of new parameters where appropriate. 81 

The description of the application of methodologies in the light of the inclusion of updated parameters has been 82 
clarified. In particular Section 12.2 includes a refined and elaborated description of some existing terms, definitions 83 
and concepts, including a clarification of the implications of different HWP approaches for reporting.  84 

Section 12.3 provides guidance on available HWP approaches, describing and clarifying the options for defining 85 
a conceptual framework for estimating emissions and removals associated with HWP.  86 

The guidance in this chapter is structured to consider three distinct subject areas relevant to harvested wood 87 
biomass: i) wood biomass used for energy purposes ii) wood products in use (i.e. wood utilised as a material) and 88 
iii) wood biomass in solid waste disposal sites (SWDS). Section 12.4 addresses wood biomass used for energy 89 
purposes, whilst Section 12.5 gives detailed guidance on wood products in use, specifically providing good 90 
practice guidance on the choice of method for wood products in use including improved methodological guidance 91 
for estimating emissions and removals of CO2 due to HWP following different approaches, including refined 92 
guidance for calculation of initial stock establishment and parameters including HWP carbon conversion factors. 93 
Section 12.6 provides clarification of the treatment of “wood in SWDS” in this guidance (cf. Table 12.1 on 94 
variables in the IPCC 2006 GL). 95 

12.2 TERMS AND DEFINTIONS 96 

This section provides some terms and definitions with specific meaning in the context of estimating and reporting 97 
emissions and removals of CO2 due to HWP. 98 

Approach: The term “approach” has a particular meaning in the context of emissions and removals of CO2 due to 99 
HWP. An 'approach’ is a conceptual framework for the estimation of emissions and removals of CO2 due to HWP 100 
(cf. inter alia Brown et al, 1998; UNFCCC, 2003; Cowie et al., 2006). An approach defines the particular system 101 
boundary referred to when calculating quantities of carbon entering, retained in and lost from the HWP pool, that 102 
is, system boundary, defining which emissions and removals are to be included in the estimate and finally reported 103 
(cf. Cowie et al. 2006). Approaches need to be defined for the estimation and reporting of emissions and removals 104 
associated with HWP in order to ensure transparency, completeness and consistency in calculations and reported 105 
estimates, in particular to avoid double-counting or non-counting of emissions and removals. As such, approaches 106 
are concerned with ensuring the accuracy and internal consistency of calculations and results relevant to emissions 107 
and removals of CO2 due to HWP and, in a strict sense, approaches do not represent accounting1 rules.  108 

Further guidance on available approaches is provided in Section 12.3. 109 

Method: The term “method” refers to the set of calculations needed to implement a particular approach for 110 
estimating emissions and removals associated with HWP (cf. UNFCCC, 2003; Cowie et al., 2006). Thus, whilst 111 
an approach defines WHAT is to be estimated and reported in an inventory for emissions and removals of CO2 112 
due to HWP (as determined by a system boundary), a method defines HOW to calculate the emissions and 113 
removals to be reported, that is, the calculation techniques used in estimation (cf. Cowie et al., 2006). It follows 114 
that different methods could be applied to implement a particular approach and that more than one method may be 115 
involved in the implementation of an approach.  116 

When considering methods to estimate emissions and removals of CO2 due to HWP, both inventory-based and 117 
flux data-based methods can be used.  118 

Inventory-based methods involve direct assessment of the HWP carbon pool at two or more points in time, then 119 
estimating carbon pool changes from the difference between sequential assessments.  120 

Flux data-based methods on the other hand involve:  121 

 Either measuring fluxes of CO2 between the atmosphere and the reservoir of carbon contained in harvested 122 
biomass; 123 

                                                           
1 In the context of emissions and removals of CO2 due to HWP, the term “accounting” refers strictly to the application of 
accounting rules to estimated emissions and removals associated with the HWP pool, in order to calculate ‘debits’ and 
‘credits’ attributable to HWP, with reference to agreed emissions reduction targets (cf. Cowie et al., 2006). 
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 Or tracking flows of carbon contained in wood biomass that is harvested from forests throughout the stages of 124 
the wood processing chain for the purpose of estimating the magnitude of the HWP carbon pool and its change 125 
over time. 126 

In practice (i.e. scientific literature), most of the flux data-based method are of the latter type (see Sections 12.5, 127 
12.6 and 12.7).  128 

 129 

12.3 APPROACHES TO ESTIMATING EMISSIONS 130 

AND REMOVALS OF CO2 DUE TO HWP 131 

This section describes in detail the different approaches for estimating and reporting emissions and removals 132 
associated with HWP. Essentially, four approaches have been defined for the calculation of emissions and 133 
removals of CO2 due to HWP, known as the ‘stock-change’ approach, ‘production’ approach, ‘stock-change of 134 
domestic origin’ approach and the ‘atmospheric flow’ approach. Each of these approaches involves the adoption 135 
of a particular system boundary for estimating emissions and removals associated with HWP. The first three of 136 
the aforementioned approaches are based on the estimation of carbon stock changes in the HWP pool and are 137 
described in Section 12.4.1.1. The atmospheric flow approach is intended to estimate all CO2 emissions from 138 
woody biomass to the atmosphere within a country and is presented in Section 12.4.2. As the so-called ‘simple 139 
decay’ approach corresponds to the system boundaries of the production approach and only differs in the 140 
theoretically applied methodological pathway on how to calculate the associated emissions and removals (cf. 141 
Section 12.5 and IPCC 2006 GL) it is not separately discussed. 142 

It must be stressed that the choice of approach has implications for the calculation and reporting of emissions and 143 
removals across the AFOLU sector (Cowie et al., 2006) and even across other sectors of inventories (e.g. the 144 
reporting of CO2 emissions due to wood biomass burnt in the Energy sector, see Section 12.4). 145 

In the following, Section 12.3.1 described carbon pool-based approaches and Section 12.3.2 describes the available 146 
approach estimates actual CO2-fluxes to the atmosphere. 147 

12.3.1 Estimating emissions and removals of CO2 due to 148 

HWP on the basis of carbon stock changes 149 

The existing practice to estimate emissions and removals of CO2 is to consider carbon stock changes in defined 150 
biomass pools, to sum up these changes and define the negative change multiplied by 44/12. (cf. Cowie et al. 151 
2006).  152 

In order to implement one of the three available carbon pool-based approaches using a flux data method as 153 
suggested for Tier 1 (cf. Section 12.5.2), the annual carbon flux into the HWP pool (i.e. Inflow, cf. Equation 12.2 154 
in Section 12.3.2) is calculated from the varying combination of the following statistical elements which can be 155 
simplified as: 156 

1. ‘Stock-change’ approach  Inflow = calculated consumption = domestic production + imports – exports  157 

2. ‘Production’ approach  Inflow = domestic production  158 

3. ‘Stock-changes of domestic origin ‘approach  Inflow = domestic production – exports 159 

Section 12.5.2 includes the detailed methodological guidance on how to implement these available pool-oriented 160 
approaches, whereas their conceptual differences are described in the following. 161 

12.3.1.1 THE ‘STOCK-CHANGE’ APPROACH  162 

The ‘stock-change’ approach estimates the net change in carbon stocks in the HWP pool within national boundaries 163 
(cf. e.g. Brown et al. 1998, Lim et al. 1999, UNFCCC 2003) and supplements the estimation of emissions and 164 
removals from changes in wood carbon stocks in the forest pool within the same system boundaries (cf. Chapter 165 
4 and IPCC 2006 GL, Vol. 4., Annex 12.A.1). In the case that this approach is used to estimate the annual change 166 
in carbon stock in “products in use” in the reporting country; it corresponds to Variable 1a in IPCC 2006 GL. 167 

Changes in the products pool are reported by the country where the products are used, referred to as the consuming 168 
country. Because the stock changes actually occur in the reporting country the reported emissions and removals 169 
of CO2 due to HWP indicate when and where the stock changes occur (IPCC 2006). 170 
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In the case that a flux data method is applied to determine the amount of carbon stored in the HWP pool in use 171 
within a country, the carbon flux into the pool (i.e. Inflow) is thus to be quantified by means of the calculated 172 
consumption of HWP. The calculated consumption of HWP reflects the annual additions to the carbon pool in 173 
HWP in use within a country and it is calculated from the data on domestic production, plus imports and minus 174 
exports of HWP (cf. Section 12.5.1.1, Equation 12.4). Exported HWP are outside the system boundary, while 175 
imported HWP are included in the activity data to estimate the magnitude of the HWP carbon pool in a specific 176 
year (see Figure 12.1).  177 

Figure 12.1 Scheme of the ‘stock-change’ approach, estimating emissions and removals of 178 
CO2 associated with the carbon stock in the HWP pool in use on the basis of calculated HWP 179 
consumption data 180 

 

Source: cf. Rüter 2017 181 

Further details on how this approach is implemented by using a flux data method through the compilation of the 182 
relevant elements of statistical data of semi-finished wood commodities is described in Section 12.5.2.1. 183 

Other data reflecting the utilization of HWP in use within a country could be derived from information e. g. on the 184 
use of wood within that category, for instance the national building stock (cf. Section 12.5.3.1). In the case of the 185 
use of such inventory information, the amount of carbon stored in HWP within a country would need to be 186 
quantified at least at two points in time, similar as repeated forest inventories referring to the stock-difference 187 
method (see IPCC 2006, p. 2.10).  188 

12.3.1.2 THE ‘PRODUCTION’ APPROACH  189 

Similar to the ‘stock-change’ approach, the ‘production’ approach determines emissions and removals on the basis 190 
of net changes in carbon stocks in the HWP pool. In the case that the annual change in carbon stock in ‘products 191 
in use’ are estimated where wood came from harvest in the reporting country (including exports), this corresponds 192 
to Variable 2A in IPCC 2006 GL. This approach takes into account carbon in wood products from domestically 193 
harvested wood only and does thus not provide a complete inventory of wood carbon in national stocks.  194 

In contrast to the ‘stock-change’ approach described above, the estimation of the carbon flux into the carbon pool 195 
of HWP in use is not based on the calculated consumption of HWP, but solely on the domestic production from 196 
domestic harvest. Thus, the carbon in exported wood products is implicitly included in the estimates of the 197 
emissions and removals of CO2 due to HWP of the producing country, even though the stock changes reported by 198 
a country occur in other countries (where exports are held). On the other hand, imports of wood are excluded from 199 
the calculation – not the least in order to avoid double counting in the case the exporting country use another 200 
approach. The system boundary therefore does not correspond to the national boundaries in which the emissions 201 
and removals of the HWP pool in use take place (Figure 12.2).  202 

Because stock changes reported by a country associated with exported HWP occur in other countries, the stock 203 
change report indicates when changes occur but not where they occur. 204 
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Figure 12.2 Scheme of the ‘production’ approach, estimating emissions and removals of CO2 205 
associated with the carbon stock in the HWP pool in use on the basis of data on HWP 206 
production originating from domestic harvest 207 

Source: cf. Rüter 2017 208 

12.3.1.3 THE ‘STOCK-CHANGES OF DOMESTIC ORIGIN’ APPROACH 209 

This approach is a hybrid between the ‘stock-change’ and ‘production’ approaches (Cowie et al., 2006), which 210 
involves excluding all traded HWP commodities (i.e. imports and exports) from the estimation. Only the annual 211 
change in the carbon stock of HWP in use in the reporting country that was produced from domestic harvest and 212 
subsequently consumed within the country of their origin is estimated. 213 

The detailed way in which this approach is implemented through the compilation of the relevant elements of 214 
statistical data of HWP is described in Section 12.5.2.1. 215 

12.3.2 Estimating actual CO2-fluxes from woody biomass – 216 

the ’atmospheric flow’ approach” 217 

The ‘atmospheric flow’ approach intends to estimate actual fluxes of carbon to/from the atmosphere within 218 
national boundaries, and reports where and when these emissions and removals occur. The implementation of this 219 
approach is based on all the variables as suggested in Table 12.1 of IPCC 2006 GL.  220 

In theory, the exclusive alternative to the approaches estimating emissions and removals based on changes of 221 
defined carbon pools (i.e. ‘stock-change’ and ‘production’ approaches as described in Section 12.4.1) would be to 222 
consider instead atmospheric fluxes within national borders. For implementing this approach, a country would 223 
need to include in its estimates of emissions and removals the gross removals of carbon from the atmosphere due 224 
to tree biomass growth in forests and other wood producing land categories (net of decay within forests), and the 225 
carbon release to the atmosphere from oxidation of HWP that are consumed in their country. The carbon release 226 
to the atmosphere from HWP also includes the carbon release from imports of wood to the reporting country.” 227 
(IPCC 2006) 228 

Carbon fluxes into the atmosphere are, however, difficult to estimate directly, which is why, in practice, an accurate 229 
and consistent application of the ‘atmospheric flow’ approach to estimate the HWP relies on the availability of 230 
relevant data and needs to take into account existing and applied methodologies for estimating emissions and 231 
removals associated with the forest carbon pools (cf. IPCC 2006 GL, Ch. 4). It does require, in addition to estimates 232 
of the carbon stock changes within the HWP pool in use within the reporting country (i.e. ‘stock-change’ approach), 233 
the estimation of all additional cross-border carbon fluxes in woody biomass feedstock and wood fuel (cf. Cowie 234 
et al. 2006). 235 
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Figure 12.3 Scheme of the ‘atmospheric flow’ approach, estimating emissions and removals of 236 
CO2 due to HWP on the basis of data on the carbon stock in the HWP pool in use and traded 237 
woody biomass 238 

Source: cf. Rüter 2017 239 

The system boundary of the ‘atmospheric flow’ approach and the carbon pools under consideration are shown in 240 
Figure 12.3. The pools are the same as in the ‘stock-change’ approach. The difference is that the consistent 241 
implementation of the ‘atmospheric flow’ approach for HWP estimates the atmospheric carbon exchange of the 242 
timber processing and wood utilization chain of the reporting country rather than stock changes within the country. 243 
Further information on the implementation of the ‘atmospheric flow’ approach on the basis on available statistical 244 
data is included in Section 12.5.2. 1..  245 

12.4 HARVESTED WOOD BIOMASS USED FOR 246 

ENERGY PURPOSES  247 

This section clarifies how and where wood biomass that is harvested and extracted from the forest or other land 248 
categories, and then burnt at some point in time, is considered in GHG inventories. This includes explaining where 249 
this activity is represented in different inventory sectors and where to find relevant guidance.  250 

Harvested wood biomass may be burnt at different stages in the utilisation of harvested wood and for different 251 
purposes, including:  252 

 Wood biomass burnt directly as fuel wood, on a residential, commercial or industrial scale 253 

 Wood biomass generated as industrial residues and burnt along the process chain in the manufacture of semi-254 
finished wood products (e.g. sawnwood, wood-based panels) 255 

 Wood biomass generated as industrial residues and burnt along the subsequent process chain in the 256 
manufacture of finished wood products (e.g. wooden windows and furniture) 257 

 Wood biomass collected and burnt as post-consumer wood (i.e. recovered wood), including industrial-scale 258 
incineration, with or without energy recovery 259 

 Wood biomass used as a feedstock for biofuels. 260 

These different ways in which wood biomass may be burnt are covered in several inventory sectors, specifically 261 
in the AFOLU, Energy and Waste sectors. Guidance on emissions factors for CO2 and non-CO2 GHG emissions 262 
resulting from the burning of wood biomass can be found in IPCC 2006 GL Vol 2, Ch 2 Section 2.3.2. Guidance 263 
on how to derive activity data in the case that wood biomass is burnt for energy generation purposes is given in 264 
IPCC 2006 GL Vol 2, Ch 2 Section 2.3.3. Where wood biomass is incinerated as waste (i.e. without energy 265 
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recovery), guidance is provided in IPCC 2006 GL Vol 5, Ch 2. In the case that wood biomass is used as feedstock 266 
for biofuels, guidance is provided in IPCC 2006 GL Vol 2, Ch 3. There are three important points to note regarding 267 
the reporting of CO2 emissions from the burning of wood biomass: 268 

 Firstly, to avoid double counting, the CO2 emissions from biomass burnt are reported in the AFOLU sector 269 
and are not reported in either the Energy or Waste sectors. However, estimates of the CO2 emissions from 270 
burning wood biomass may be included in the reports for these sectors as information items. 271 

 Secondly, although these CO2 emissions are supposed to be estimated and reported in the AFOLU sector, 272 
issues may arise with the completeness of reporting, depending on the approaches applied for estimating 273 
emissions and removals of CO2 due to HWP (cf. Section 12.3). In particular, depending on the choice of 274 
approach, there may be double-counting and/or non-counting of emissions and/or removals, related to the time 275 
when emissions and removals and/or where they occur. This is especially relevant in situations where woody 276 
biomass is traded between countries.  277 

 Thirdly, also depending on the approaches applied for estimating emissions and removals of CO2 due to HWP, 278 
CO2 and non-CO2 emissions from burning the same unit of biomass may be reported by different countries. 279 
Specifically, non-CO2 emissions from burning a unit of biomass will always be reported by the consuming 280 
country, whilst the CO2 emissions from burning the same unit of biomass may be reported by the producing 281 
country and/or the consuming country, depending on the approaches applied by the countries. 282 

It should also be noted that CO2 emissions from burning wood for energy are reported by a consuming country 283 
as an information item under the Energy sector. These emissions are calculated consistently with the reporting 284 
of non-CO2 emissions from biomass burnt for energy in the consuming country (see IPCC 2006 GL Vol 2, 285 
Chapter 2 Section 2.3.3.4). 286 

12.5 CHOICE OF METHOD FOR WOOD PRODUCTS 287 

IN USE 288 

This section provides guidance for the choice of method following the available approaches described in Section 289 
12.3. As the chosen calculation method (i.e. inventory or flux data methods) and the applied data that are used for 290 
estimating the emissions and removals of CO2 due to HWP have implicit impact on the calculated system 291 
boundaries and in consequence on whether the estimated emissions and removals of CO2 due to HWP correspond 292 
to the national boarders or not, any method to be applied needs to be cross-checked against whether and how it 293 
corresponds and relates to the selected approach. 294 

12.5.1 Initial steps to estimate emissions and removals of 295 

CO2 due to HWP  296 

To estimate HWP emissions and removals, it is good practice to follow the decision tree (Figure 12.4) and the 297 
steps described below. 298 

STEP 1: Check the availabil ity of activity data on HWP in order to clarify the 299 
option of not reporting emissions and removals of CO2 due to HWP 300 

In order to apply provided guidance for estimating emissions and removals of CO2 due to HWP, information on 301 
the utilization of wood as material needs to be available. In the case that no such information is available, countries 302 
might need to decide not to report on HWP. 303 

STEP 1.1: Check the availability of the three default HWP categories sawnwood, wood-based panels and paper 304 
and paperboard. Detailed guidance is provided in Section 12.5.1.1. If such information is available, skip the next 305 
step and go to STEP 2. 306 

STEP 1.2: Follow the guidance provided in Section 12.5.1.2. 307 

STEP 2: Check the availabil ity of country-specific methods and apply Tier 3 308 

STEP 2.1: Check whether country-specific methods are available that could be used to estimate emissions and 309 
removals of CO2 due to HWP. For this purpose, follow the guidance provided in Section 12.5.4. If this is the case 310 
go to the next step, otherwise go to STEP 3. 311 

STEP 2.2: Check that the methodologies used are at least as detailed and accurate as under the Tier 1 approach. 312 
If this is the case go to the next step, otherwise go to STEP 3. 313 

STEP 2.3: Clarify which approach is to be chosen by the country (cf. Section 12.3) and follow the guidance 314 
provided in Section 12.5.4 to apply Tier 3 for estimating emissions and removals of CO2 due to HWP. 315 
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STEP 3: Check the availabil ity of country-specific data and apply Tier 2 316 

STEP 3.1: Check whether country-specific activity data and/or emission factors are available that could be 317 
used to estimate emissions and removals of CO2 due to HWP. Guidance is provided in Sections 12.5.1.1 and 12.5.3. 318 
If this is the case go to the next step, otherwise go to STEP 4. 319 

STEP 3.2: Check whether the country-specific activity data meet the requirement to match with the provided 320 
default method and whether they are as accurate as under the Tier 1 approach. Further guidance is provided in 321 
Section 12.5.3.1. In the case that country-specific emission factors should be used, follow the guidance provided 322 
in Section 12.5.3.2 and clarify, whether such information fits to the activity data that is to be applied for the 323 
estimation. If the completion of this step is successful, go to the next step, otherwise go to STEP 4. 324 

STEP 3.3: Clarify which approach is to be chosen by the country (Section 12.3), follow the guidance provided 325 
in Section 12.5.3 and apply Tier 2 for estimating emissions and removals of CO2 due to HWP.  326 

STEP 4: Clarify which approach is to be chosen to estimate emissions and 327 
removals of  CO2 due to HWP and apply Tier 1  328 

Clarify which approach is to be chosen by the country (Section 12.3) and follow the guidance provided in Section 329 
12.5.2 in order to apply Tier 1 for estimating emissions and removals of CO2 due to HWP.  330 

Figure 12.4 Decision tree for choosing the relevant tier method for estimating emissions and 331 
removals of CO2 due to HWP 332 

 333 
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12.5.1.1 AVAILABILITY OF ACTIVITY DATA 334 

A prerequisite for estimating emissions and removals of CO2 due to HWP is the availability of transparent and 335 
verifiable activity data, e. g. for the three HWP categories representing the material use of wood (i.e. sawnwood, 336 
wood-based panels, and paper and paperboards) to estimate the carbon stock in the HWP pool in use. This section 337 
gives guidance on when available data is to be considered transparent and verifiable for estimating emissions and 338 
removals of CO2 due to HWP. 339 

Whereas the term “harvested wood products” is based on a concept containing the two separate elements “forest 340 
harvesting” and “wood products” (Brown et al., 1998;  UNFCCC, 2003), the categories sawnwood, wood-based 341 
panels and paper and paperboard refer to the definitions of semi-finished wood products of the international 342 
classification system of forest products.2 Other terms commonly used include “removals” (i.e. roundwood) are a 343 
subset of “forest harvesting” of biomass (i.e. fellings) at the beginning of the forest-wood chain (see definitions 344 
below). Following the forest products definitions of the FAO, Figure 12.5 furthermore shows the relevance of the 345 
aggregate commodity “industrial roundwood”. Its subcategories provide the feedstock for the subsequent 346 
processing of the three named semi-finished HWP commodities along the value chain (cf. FAO 2017). The 347 
international classification system for forest products can be related to the Harmonized Commodity Description 348 
and Coding System (HS) of tariff nomenclature provided by the World Customs Organization (WCO).3 349 

Figure 12.5 Simplified classification of wood products based on FAO forest products 350 
definitions 351 

 352 
Source: IPCC 2014 353 

Definitions of wood product commodities, which are relevant for the application of the guidance on estimating 354 
emissions and removals of CO2 due to HWP as described in Section 12.5.2 (Tier 1), are listed below (cf. Figure 355 
12.5). They are drawn from the definitions of the Joint Forest Sector Questionnaire (JFSQ) as established by the 356 
Intersecretariat Working Group on Forest Sector Statistics4 and form the basis for the forest products statistics e.g. 357 
provided by FAO. The JFSQ also includes conversion factors to be used for converting e.g. from nominal to solid 358 
volume in the compilation of statistics if required.4 Datasets for these aggregate product categories are freely and 359 
easily accessible, are updated on at least an annual basis with a 6-month or one year reporting lag, and time series 360 
are available for most countries worldwide.5 The following three aggregate commodities of semi-finished wood 361 
products, by definition, represent data on wood being processed with the intention to be used as material. 362 

SAWNWOOD: “Wood that has been produced from both domestic and imported roundwood, either by sawing 363 
lengthways or by a profile-chipping process and that exceeds 6 mm in thickness. It includes planks, beams, joists, 364 
boards, rafters, scantlings, laths, boxboards and "lumber", etc., in the following forms: unplaned, planed, end-365 
jointed, etc. It excludes sleepers, wooden flooring, mouldings (sawnwood continuously shaped along any of its 366 
                                                           
2 http://www.fao.org/forestry/statistics/80572/en/ (2017/10/18) 
3 http://www.wcoomd.org/en/topics/nomenclature/instrument-and-tools.aspx (2017/10/18) 

4 Comprising the Forestry Department of FAO, the United Nations Economic Commission for Europe (UNECE), the Statistical 
Office of the European Communities (EUROSTAT) and the International Tropical Timber Organization (ITTO) 

5 http://www.fao.org/faostat/en/#data/FO (2017/10/18) 
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edges or faces, like tongued, grooved, rebated, V-jointed, beaded, moulded, rounded or the like) and sawnwood 367 
produced by resawing previously sawn pieces. It is reported in cubic metres solid volume.”1 368 

WOOD-BASED PANELS: “This product category is an aggregate comprising veneer sheets, plywood, particle board, 369 
and fibreboard. It is reported in cubic metres solid volume.”1 For the definitions of these subcategories please see 370 
FAO.  371 

PAPER AND PAPERBOARD: “The paper and paperboard category is an aggregate category. In the production and 372 
trade statistics, it represents the sum of graphic papers; sanitary and household papers; packaging materials and 373 
other paper and paperboard. It excludes manufactured paper products such as boxes, cartons, books and magazines, 374 
etc. It is reported in metric tonnes.” 1

  375 

All datasets are reported in cubic metres solid volume or metric tonnes, which is information that enables countries 376 
to convert the data given into carbon units. Commodities which are excluded from the definitions above (e.g. V-377 
jointed sawnwood or laminated veneer lumber (LVL)) may be the result of subsequent processing and therefore 378 
fall under the category of finished wood products as illustrated in Figure 12.6. This also applies e.g. to wooden 379 
flooring that is produced from sawnwood and/or hardboard which belongs to the category of wood-based panels; 380 
wooden flooring in this case is therefore implicitly covered by the semi-finished HWP categories sawnwood and 381 
wood-based panels and included in the estimates for emissions and removals of CO2 due to HWP. Thus, using 382 
statistical data both for sawnwood and for wooden flooring would result in double counting.  383 

Figure 12.6 Examples of different processing stages of wood products along the process and 384 
value chain 385 

 386 
Source: IPCC 2014 387 

To avoid potential double counting, countries are encouraged to consult e.g. FAO for further clarification on the 388 
mass flows along the forest wood processing chain depending on the classification and definition of the relevant 389 
commodities.1 The inclusion of the commodity wood pulp under the HWP category “paper” would for example 390 
result in double counting, as wood pulp by definition constitutes the feedstock for the production of paper and 391 
paperboard (cf. definition below and Figure 12.6). The application of information on wood pulp does, however, 392 
enter the default Tier 1 method in order to calculate the share of HWP coming from domestic forests in the case 393 
that the ‘production’ or ‘stock-changes of domestic origin’ approaches are applied (cf. Equations 12.5 and 12.6). 394 
Wood pulp data may also be used in higher tier methods provided that double counting is avoided. 395 

In order to implement the ‘production’ or ‘stock-changes of domestic origin’ approaches, further information is 396 
needed on commodities representing the raw materials eventually used as feedstock for the production of the semi-397 
finished HWP categories listed above (cf. Section 12.3 and Figure 12.6). Some possible feedstock commodities 398 
are not included in the default method for those approaches to allocate HWP to the domestic forest sources as 399 
described in Section 12.3.2, due to difficulties in determining sources and multiple uses, e.g. wood chips used in 400 
wood-based panel and wood pulp production as some chips come from industry co-products, others could be 401 
recycled products and others go to energy use (see Figure 12.6). Definitions of some key feedstocks used are 402 
provided below. 403 

According to the 2006 IPCC Guidelines, “WOOD-REMOVALS are generally a subset of fellings”. 404 

ROUNDWOOD: “All roundwood felled or otherwise harvested and removed. It comprises all wood obtained from 405 
removals, i.e. the quantities removed from forests and from trees outside the forest, including wood recovered 406 
from natural, felling and logging losses during the period, calendar year or forest year. It includes all wood removed 407 
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with or without bark, including wood removed in its round form, or split, roughly squared or in other form (e.g. 408 
branches, roots, stumps and burls (where these are harvested) and wood that is roughly shaped or pointed. It is an 409 
aggregate comprising wood fuel, including wood for charcoal and industrial roundwood (wood in the rough). It is 410 
reported in cubic metres solid volume underbark (i.e. excluding bark).” 4  411 

INDUSTRIAL ROUNDWOOD (WOOD IN THE ROUGH): “All roundwood except wood fuel. In production, it is an 412 
aggregate comprising sawlogs and veneer logs; pulpwood, round and split; and other industrial roundwood. It is 413 
reported in cubic metres solid volume underbark (i.e. excluding bark). The customs classification systems used by 414 
most countries do not allow the division of Industrial Roundwood trade statistics into the different end-use 415 
categories that have long been recognized in production statistics (i.e. sawlogs and veneer logs, pulpwood and 416 
other industrial roundwood). Thus, these components do not appear in trade. It excludes: telephone poles.”4 417 

WOOD PULP: “Fibrous material prepared from pulpwood, wood chips, particles or residues by mechanical and/or 418 
chemical process for further manufacture into paper, paperboard, fibreboard or other cellulose products. It is an 419 
aggregate comprising mechanical wood pulp; semi-chemical wood pulp; chemical wood pulp; and dissolving 420 
wood pulp.”4  421 

RECOVERED PAPER: “Waste and scraps of paper or paperboard that have been collected for re-use or trade. It 422 
includes paper and paperboard that has been used for its original purpose and residues from paper and paperboard 423 
production. It is reported in metric tonnes.”4 424 

In order to implement the ‘atmospheric flow’ approach, besides data on trade of the above described commodities, 425 
further activity data representing both feedstocks for processing wood for its use as material as well as wood 426 
biomass burnt is needed which allows estimating actual fluxes of carbon from woody biomass from and to the 427 
atmosphere within the country and the reporting year (cf. IPCC 2006 and Sections 12.3.2 and 12.5.2.1). This 428 
includes the following commodities: 429 

WOOD FUEL: “Roundwood that will be used as fuel for purposes such as cooking, heating or power production. It 430 
includes wood harvested from main stems, branches and other parts of trees (where these are harvested for fuel) 431 
and wood that will be used for the production of charcoal (e.g. in pit kilns and portable ovens), wood pellets and 432 
other agglomerates. The volume of roundwood used in charcoal production is estimated by using a factor of 6.0 to 433 
convert from the weight (wt) of charcoal produced to the solid volume (m3) of roundwood used in production. It 434 
also includes wood chips to be used for fuel that are made directly (i.e. in the forest) from roundwood. It excludes 435 
wood charcoal, pellets and other agglomerates. It is reported in cubic metres solid volume underbark (i.e. excluding 436 
bark).”1 437 

WOOD CHARCOAL: “Wood carbonised by partial combustion or the application of heat from external sources. It 438 
includes charcoal used as a fuel or for other uses, e.g. as a reduction agent in metallurgy or as an absorption or 439 
filtration medium. It is reported in metric tonnes.”1 440 

WOOD CHIPS AND PARTICLES: “Wood that has been reduced to small pieces and is suitable for pulping, for particle 441 
board and/or fibreboard production, for use as a fuel, or for other purposes. It excludes wood chips made directly 442 
in the forest from roundwood (i.e. already counted as pulpwood or wood fuel). It is reported in cubic metres solid 443 
volume excluding bark.”1 444 

WOOD RESIDUES: “Other wood processing co-products. It includes wood waste and scrap not useable as timber 445 
such as sawmill rejects, slabs, edgings and trimmings, veneer log cores, veneer rejects, sawdust, residues from 446 
carpentry and joinery production, and wood residues that will be used for production of pellets and other 447 
agglomerated products. It excludes wood chips, made either directly in the forest from roundwood or made in the 448 
wood processing industry (i.e. already counted as pulpwood or wood chips and particles), and agglomerated 449 
products such as logs, briquettes, pellets or similar forms as well as post-consumer wood. It is reported in cubic 450 
metres solid volume excluding bark. ”1 451 

Production data on finished wood products processed from the three aggregate semi-finished product categories 452 
sawnwood, wood-based panels and paper and paperboard (see Figure 12.6) are not included in international 453 
databases. However, the WCO HS tariff nomenclature (see above) also includes some commodities for finished 454 
HWP (e.g. furniture, builders' joinery and carpentry of wood). Accordingly, information on such commodities 455 
could be available in national production and trade statistics (see Section 2.8.4.1). Consequently, good practice in 456 
providing [transparent and verifiable] activity data for HWP, which qualifies for estimating emissions and 457 
removals of CO2 due to HWP on the basis of the production or the stock-change approaches, is achieved by the 458 
availability of data for the three aggregate HWP commodities sawnwood, wood-based panels and paper and 459 
paperboard in publicly available databases of international organizations, such as FAOSTAT (cf. IPCC 2006 460 
Guidelines). It is good practice to report on uncertainties related to these datasets (see Section 12.6). 461 

In addition, countries with available data on finished wood products produced from the default HWP categories 462 
may consider using these data following the guidance given in Section 12.5.3.1.  463 
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12.5.1.2 OPTION OF NOT REPORTING (“INSTANTANEOUS 464 

OXIDATION”) 465 

This section provides guidance on when it is in line with good practice to not report emissions and removals of 466 
CO2 due to HWP. 467 

The default assumption for the material use of wood is that the annual carbon inflow to the carbon pool in HWP 468 
in use is of the same magnitude as the annual amount of carbon leaving this pool. In consequence, this steady-state 469 
of the carbon pool corresponds to an estimate of no change in this carbon pool in HWP. This “no change” 470 
assumption equals the assumption that all carbon in the biomass harvested is oxidised in the removal year (i.e. 471 
leaves the pool immediately the year of harvest) which is why not reporting is also referred to as “instantaneous 472 
oxidation” (cf. IPCC 1997, IPCC 2006, IPCC 2014).  473 

As the use of harvested woody biomass for energy purposes does not belong to a defined and reported carbon pool, 474 
any emissions due to such utilization of biomass will be recognized and reported as stock-changes in the living 475 
biomass or dead wood pools.  476 

As the availability of activity data constitutes a prerequisite to estimate emissions and removals of CO2 due to 477 
HWP, countries might furthermore decide not to report on HWP if no activity data as suggested for Tier 1 are 478 
available. Further guidance is provided in Section 12.5.1.1. 479 

The emissions and removals of CO2 due to HWP are not reported if in line with the guidance provided in Sections 480 
12.5.1.1, 12.5.2.1 and 12.5.3.1, no HWP activity data are available.  481 

Further guidance on when and how to apply the assumption that HWP is not to be reported can be found in IPCC 482 
2006 GL, Section 12.2.1, and IPCC 2014, Section 2.8.2 referred to as instantaneous oxidation. 483 

12.5.2 Tier 1: “first order decay” method 484 

Provided that transparent and verifiable activity data are available for the three HWP categories of semi-finished 485 
wood product commodities sawnwood, wood-based panels and paper and paperboard, as defined in Section 486 
12.5.1.1, and no country-specific activity data required to apply Tier 2 are available (see Section 12.5.3), estimates 487 
of emissions and removals of CO2 due to HWP should be obtained by application of the Tier 1 method as outlined 488 
in this section. 489 

The annual emissions and removals from the HWP pool in use (∆ܱܥଶ்ை்஺௅ሺ݅ሻ) are calculated from the sum of net 490 
changes of the carbon stocks in the defined HWP product categories by means of the Equation 12.1. 491 

EQUATION 12.1 492 
ESTIMATION OF TOTAL EMISSIONS AND REMOVALS FROM THE HWP POOL IN USE OF THE 493 

REPORTING COUNTRY 494 
 495 

ଶ்ை்஺௅ሺ݅ሻܱܥ∆ ൌ െ44/12 ∙෍∆ܥ௟ሺ݅ሻ
௡

௟ୀଵ

 496 

 Sources: Pingoud and Wagner 2006; IPCC 2006; IPCC 2014; Rüter 2017 497 

Where: 498 

i = year 499 

 ଶ்ை்஺௅ሺ݅ሻ = total CO2 emissions and removals from net changes of the carbon stock in HWP in use 500ܱܥ∆
during year ݅, in Mt CO2  501 

 carbon stock in HWP, in Mt C 502 =	ܥ

 in the particular HWP category ݈ during the year ݅, in Mt C 503	ܥ ௟ሺ݅ሻ = changes of the carbon stockܥ∆

݈ = index number of the semi-finished HWP category (cf. Table 12.2, Section 12.5.2.1) 504 

݊ = number of selected HWP categories of the semi-finished HWP commodities sawnwood, wood-based 505 
panels, paper and paperboard 506 

The general method to estimate the magnitude of the defined carbon stock in the HWP pool in use and its net 507 
changes (i.e. by means of approaches as described in Section 12.4) is the first-order decay (FOD) function as 508 
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presented in Equation 12.2. It represents a flux data method that corresponds to Equation 12.1, Chapter 12, Volume 509 
4 of the 2006 IPCC Guidelines and Equation 2.8.5, Chapter 2 in IPCC 2014: 510 

 511 

EQUATION 12.2 512 
ESTIMATION OF CARBON STOCKS AND ANNUAL CARBON STOCK CHANGES IN HWP POOL IN USE 513 

 514 

௟ሺ݅ܥ ൅ 1ሻ ൌ 	 ݁ି௞ • ௟ሺ݅ሻܥ ൅	ቈ
ሺ1 െ ݁ି௞ሻ

݇
቉ •  ௟ሺ݅ሻ 515ݓ݋݈݂݊ܫ

 516 
௟ሺ݅ሻܥ∆ ൌ ௟ሺ݅ܥ	 ൅ 1ሻ െ	ܥ௟ሺ݅ሻ 517 

 Sources: Pingoud and Wagner 2006; IPCC 2006; IPCC 2014; Rüter 2017 518 

Where: 519 

i = year 520 

 ௟(i) = the carbon stock in the particular HWP category at the beginning of year i, Mt C 521ܥ

k = decay constant of FOD for each HWP category (HWPj) given in units yr-1 (k = ln(2)/HL, where HL is 522 
half-life of the HWP pool in years (see Box 12.1 and Section 12.3.2.2).  523 

 ௟ሺ݅ሻ = the carbon inflow to the particular HWP category (HWPj) during year i, Mt C yr-1  Equation 524ݓ݋݈݂݊ܫ
12.3 525 

Δܥ௟(i) = carbon stock change of the HWP category during year i, Mt C yr-1 526 

Depending on the choice of the approach for estimating emissions and removals of CO2 due to HWP, which 527 
implicitly determines the system boundaries of the underlying estimated carbon stock in HWP in use, the annual 528 
carbon inflow to the cabon stock of the respective HWP category is calculated from different elements of HWP 529 
time series according to Equation 12.3 (cf. also Section 12.4).  530 

 531 

EQUATION 12.3 532 
SELECTION OF CARBON INFLOW FOR ESTIMATING THE CARBON STOCK IN THE HWP POOL IN 533 

USE DEPENDING ON THE CHOSEN APPROACH 534 
 535 

௟ሺ݅ሻ: =ቐݓ݋݈݂݊ܫ

݇ܿ݋ݐݏ	the	for																																																			ௌ஼஺೗ሺ݅ሻݓ݋݈݂݊ܫ െ ݄ܿܽ݋ݎ݌݌ܽ	݄݁݃݊ܽܿ
݄ܿܽ݋ݎ݌݌ܽ	݊݋݅ݐܿݑ݀݋ݎ݌	the	for																																																									௉஺೗ሺ݅ሻݓ݋݈݂݊ܫ
݇ܿ݋ݐݏ		the	for					ௌ஼஺஽೗ሺ݅ሻݓ݋݈݂݊ܫ െ ݄ܿܽ݋ݎ݌݌ܽ	݊݅݃݅ݎ݋	ܿ݅ݐݏ݁݉݋݀	݂݋	ݏ݄݁݃݊ܽܿ

 536 

 Source: Rüter 2017 537 

Where: 538 

 ௌ஼஺೗ሺ݅ሻ = Carbon inflow in HWP from the calculated domestic consumption of the respective HWP 539ݓ݋݈݂݊ܫ
cateogory in year i, in Mt  Equation 12.6 540 

 ௉஺೗ሺ݅ሻ = Carbon inflow in HWP from the production of the respective HWP cateogory originating 541ݓ݋݈݂݊ܫ
from domestic harvest in year i, in Mt  Equation 12.7 542 

 ௌ஼஺஽೗ሺ݅ሻ = Carbon inflow in HWP from the calculated domestic consumption of the respective HWP 543ݓ݋݈݂݊ܫ
cateogory originating from domestic harvest i, in Mt  Equation 12.9 544 

Further guidance on the statistical elements for calculating the relevant carbon flux into the HWP pool in use 545 
according to the different approaches (ݓ݋݈݂݊ܫ௟ሺ݅ሻሻ, including the associated Equations, provides Section 12.5.2.1.  546 

In order to produce an estimate of the existing carbon stock in HWP in use for the application in Equation 12.2, 547 
and based on the subsequent changes of this stock to produce an estimate of the current emissions and removals 548 
of CO2 due to HWP, the historical wood use (i.e. the accumulation of the historic Inflow to the HWP pool) has to 549 
be included. This procedure is needed as this also includes the historic and current discard from the HWP pool, 550 
which is also termed “inherited emissions” (IPCC 2006).  551 



DO NOT CITE OR QUOTE                                                                                  Chapter 12, Volume 4 (AFOLU)    
 
First Order Draft 

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

However, the availability of the activity data series, which are described in Section 12.5.2.1, varies. For most 552 
countries, the FAO statistics provide data on the HWP commodity categories since 1961.6 But for some countries 553 
activity data are available only from a later year (often 1991). As this has implications on the estimated steady 554 
state of the initial carbon stock in HWP in use and in consequence on the uncertainties associated with the estimated 555 
emissions and removals of CO2 due to HWP, as a proxy in the Tier 1 method it is thus assumed that the HWP 556 
pools are in steady state at the initial time t0 from which the activity data start. This means that as a proxy ΔC(t0) 557 
is assumed to be equal to 0. This steady state carbon stock C(t0) for each HWP commodity category is 558 
approximated by means of Equation 12.4 based on the average of ݓ݋݈݂݊ܫ௟ሺ݅ሻ during the first 5 years of which 559 
statistical data are available. 560 

Not least thanks to changing data quality due to increasing milling capacities and industry structures in many 561 
countries in combination with rather rarely changing thresholds for the statistical registration the time series of 562 
HWP commodities e.g. since 1961, might indicate increasing production volumes (cf. Palma et al. 2016). In 563 
consequence, their use in Equation 12.4 might thus result in a biased result and even further potentiate the 564 
calculated effect of an assumed increasing carbon stock in HWP (Palma et al. 2016). In order to further reduce 565 
uncertainties associated with the estimate of the existing carbon pool in HWP in use, Equation 12.4 could also be 566 
based on the average of ݓ݋݈݂݊ܫ௟ሺ݅ሻ during the first 5 years since 1990.  567 

By substituting ܥ௟(t0) in Equation 12.2, the ܥ௟(i) and Δܥ௟(i) in the sequential time instants can be calculated. In the 568 
Tier 2 method, it is good practice to use Equation 12.4 for estimating the carbon stock at t = t0. 569 

 570 

EQUATION 12.4 571 
APPROXIMATION OF THE CARBON STOCKS IN HWP POOLS IN USE AT INITIAL TIME, I.E. SINCE 572 

WHEN ACTIVITY DATA ARE AVAILABLE 573 
 574 

଴ሻݐ௟ሺܥ ൌ 	
௟ೌೡ೐ೝೌ೒೐ݓ݋݈݂݊ܫ

݇
 575 

 576 

With: ݓ݋݈݂݊ܫ௟ೌೡ೐ೝೌ೒೐ ൌ 	 ቀ∑ ௟ሺ݅ሻݓ݋݈݂݊ܫ
௧ర
௜ୀ௧బ

ቁ 5⁄  577 

Source: IPCC 2014; Rüter 2017 578 

 579 

An example on how to implement Equations 12.2 and 12.4 in a spreadsheet, e.g. with MS EXCEL, is provided in 580 
the below Example Box 12.1 581 

 582 

                                                           
6 http://www.fao.org/faostat/en/#data/FO (2017/10/18) 
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BOX 12.1 583 
EXAMPLE ON IMPLEMENTING EQUATIONS 12.2 AND 12.4 IN A SPREADSHEET (E.G. MS EXCEL) 584 

 585 

The initial carbon stock for the year 1990 calculated by means of Equation 12.4 is calculated in cell C7. The 586 
FOD function as shown in Equation 12.2 is implemented in cells C8:C13. Based on the development of the 587 
carbon stock of the particular HWP category, the stock-changes (i.e. carbon pool changes are calculated in the 588 
cells of column D. 589 

 590 

It is furthermore good practice to apply Equations 12.2 and 12.4 with activity data for the semi-finished wood 591 
product categories sawnwood, wood-based panels and paper and paperboard, either as aggregates or for each of 592 
their subcategories as listed in Table 12.1 in Section 12.4.2.1. Further guidance on how to compile those relevant 593 
activity data in accordance with the respective approaches is also provided in Section 12.5.2.1. 594 

In combination with those semi-finished wood product commodities to be used under the Tier 1 method (cf. 595 
Section 12.5.2.1), FOD implicitly includes finished HWP in the carbon stock estimates, and it is assumed that 596 
“immediate losses of the HWP pool due to final processing [of wood] along the processing chain (cf. Figure 12.4) 597 
are described realistically by the exponential decay pattern” (Pingoud and Wagner 2006). The timing of emissions 598 
from wood processing residues used for energy purposes along the process chain of HWP are also well described 599 
by FOD (cf. Rüter and Diederichs 2012). 600 

In the case that the ‘atmospheric flow’ approach is applied for estimating emissions and removals of CO2 due to 601 
HWP, it is good practice to estimate the annual carbon fluxes into the atmophere along the timber processing and 602 
wood utilization chain within the reporting country following Equation 12.5. The Equation reflects two 603 
components to be considered for a consistent implementation of this approach.  604 

Firstly, it is assumed that the calculated annual gains of carbon in the HWP pool in use (i.e. ݓ݋݈݂݊ܫ஼೗ሺ݅ሻ following 605 
the ‘stock-change’ approach, see Equations 12.2 and 12.3) are not available for oxidation into the atmosphere in 606 
the relevant year. At the same time, it is assumed that the calculated annual carbon losses from this HWP pool in 607 
use by means of Equation 12.2, which do not enter the carbon stock in HWP in use again due to material recycling 608 
(and which would implicitly be included in the annual production data, e.g. of particle board) and which are not 609 
exported, are available for oxidation into the atmosphere in the reporting year (e.g. through combustion) (cf. IPCC 610 
2006).  611 

Secondly, an estimation of emissions and removals of CO2 due to HWP following the ‘atmospheric flow’ approach 612 
consistent with the estimation results for emissions and removals from the forest carbon pools (cf. Chapter xxx) is 613 
based on the assumption that only carbon in woody biomass that becomes and/or remains available within the 614 
reporting country and which remains not fixed in a carbon pool could eventually also oxidize into the atmosphere 615 
in the reporting year (cf. IPCC 2006 GL, Chapter 12). In consequence, all carbon in harvested woody biomass 616 
from domestic forests (i.e. “roundwood production”, by then implicitly included in the forest carbon estimates of 617 
emissions and removals as forest carbon pool losses) that is exported in the reporting year is to be substracted from 618 
the countries’ remaining carbon amounts in woody biomass available for oxidation. On the other hand, all imported 619 
carbon in woody biomass that becomes available within the country as wood fuel or feedstock for further 620 
processing and wood utilization along the value chain becomes available for oxidation (cf. Figure 12.3 in Section 621 
12.3.2). 622 

A B C D

1 half-life (hl) 35
2 decay constant k =LN(2)/C1
3  term 'e

-k
' of Eq. 12.2 =EXP(-C2)

4 term '[(1 ‒ e
-k

)/k]' of Eq. 12.2 =(1-EXP(-C2))/C2
5

6 years Inflow HWPj  carbon stock stock-change
7 1990 100,00 =AVERAGE(B7:B11)/C2 =C8-C7
8 1991 101,00 =$C$3*C7+$C$4*A7 =C9-C8
9 1992 150,00 =$C$3*C8+$C$4*A8 =C10-C9

10 1993 103,00 =$C$3*C9+$C$4*A9 =C11-C10
11 1994 95,00 =$C$3*C10+$C$4*A10 =C12-C11
12 1995 105,00 =$C$3*C11+$C$4*A11 =C13-C12
13 1996 100,00 =$C$3*C12+$C$4*A12 =C14-C13
14 … … … …
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As compared to the estimates on the impact of the carbon stock in the HWP pool in use (cf. Equations 12.1 to 623 
20.4), these estimates of carbon in annual imports and exports of woody biomass to be used as wood fuel or 624 
feedstock (ܴܥሺ݅ሻ) are needed for the reporting year or period only (see Equation 12.10). 625 

 626 

EQUATION 12.5 627 
ESTIMATION OF TOTAL BIOGENIC CO2-EMISSIONS FROM WOODY BIOMASS WITHIN THE 628 

REPORTING COUNTRY 629 
 630 

ଶ஺ி஺ሺ݅ሻܱܥ∆ ൌ െ44/12 ∙ ቌ෍∆ܥௌ஼஺௟ሺ݅ሻ
௡

௟ୀଵ

൅	෍ܴܥா௑ೕሺ݅ሻ

௠

௝ୀଵ

െ	෍ܴܥூெೕ
ሺ݅ሻ

௠

௝ୀଵ

ቍ 631 

 632 

 Sources: IPCC 2006; Rüter 2017 633 

Where: 634 

ଶ஺ி஺ሺ݅ሻܱܥ∆  = emissions and removals of CO2 following the ‘atmospheric flow’ approach, including 635 
emissions and removals associated with the carbon storage in the HWP pool in use due to the utilization 636 
of wood as material in the reporting country (i.e. ‘stock-change’ approach) during the year ݅, in Mt 637 

 ௌ஼஺೗ሺ݅ሻ = Changes of the carbon stock C in the particular semi-finished HWP category ݈ during the year ݅, 638ܥ
calculated from domestic consumption (i.e. ‘stock-change’ approach), in Mt  Equations 12.2 and 639 
12.3  640 

 ா௑ೕሺ݅ሻ = Exported carbon in the relevant HWP feedstock category serving as wood fuel and/or raw 641ܥܴ

material for the manufacturing of semi-finished HWP, in Mt  Equation 12.10 642 

݆ = index number of the HWP feedstock category  643 

݉ = number of included HWP feedstock categories  Table 12.2 644 

ூெೕܥܴ
ሺ݅ሻ = Imported carbon in the relevant HWP feedstock category serving as wood fuel and/or feedstock 645 

for the manufacturing of semi-finished HWP, in Mt  Equation 12.10 646 

12.5.2.1 ACTIVITY DATA 647 

Depending on the chosen approach (cf. Section 12.3), activity data include both the carbon stock of the HWP pool 648 
in use at the beginning of each year (C(i)) and the carbon inflow to the HWP pool during each year for each HWP 649 
category (ݓ݋݈݂݊ܫ௟ሺ݅ሻ) as well as data on the remaining woody biomass within a country which does not enter the 650 
carbon stock in the HWP pool in use (as material) each year. The latter data are required when implementing the 651 
atmospheric flow approach. Table 12.1 provides both an overview on the particular semi-finished HWP categories 652 
to be used for the Tier 1 estimation of the carbon stock of the HWP pool in use and their associated carbon 653 
conversion factors ݂ܿ to be applied in Equations 12.6, 12.7 and 12.9.  654 

 655 

 656 

 657 

 658 

 659 

 660 

 661 

 662 

 663 

 664 
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TABLE 12.1 
DEFAULT CONVERSION FACTORS FOR THE SEMI-FINISHED HWP CATEGORIES AND THEIR SUBCATEGORIES 

Semi-finished HWP categories (࢒) Density 

(oven dry mass 
over air dry 
volume) 

[Mg / m3] 

Carbon fraction 

 

C conversion factor 
cf 

(per air dry 
volume) 
[Mg C / m3] 

Source 

Sawn wood (aggregate) 0.458 0.5 0.229 1 

     Coniferous sawnwood 0.45 0.5 0.225 2 

     Non-coniferous sawnwood 0.56 0.5 0.28 2 

Wood-based panels (aggregate) 0.595 0.454 0.269 3 

     Hardboard (HDF) 0.788 0.425 0.335 4 

     Insulating board (Other board, 
LDF)  

0.159 0.474 0.075 5 

     Fibreboard compressed 0.739 0.426 0.315 6 

     Medium-density fibreboard (MDF) 0.691 0.427 0.295 4 

     Particle board 0.596 0.451 0.269 4 

     Plywood  0.542 0.493 0.267 7 

     Veneer sheets  0.505 0.5 0.253 8 

 (oven dry mass 
over air dry 
mass) 

[Mg / Mg] 

 (per air dry mass) 

 

[Mg C / Mg] 

 

Paper and paperboard (aggregate) 0.9  0.386 9 

1 Calculated from the weighted average of coniferous and non-coniferous sawnwood production volumes (FAOSTAT average of the 
years 2006-2010) of the countries as listed in Appendix of the Annex of Decision 2/CMP.7 

2 IPCC 2003, Appendix 3a.1 
3 Calculated from the weighted average of included subcategories of the production volumes (FAOSTAT average of the years 2006-2010) 

of the countries as listed in Appendix of the Annex of Decision 2/CMP.7 
4 Rüter and Diederichs (2012) 
5 Derived from Environmental product declarations EPD-GTX-2011111-E, EPD-KRO-2009212-E and EPD-GTX-2011211-E provided 

by IBU e.V. (http://bau-umwelt.de/hp550/Insulating-materials.htm) 
6 Calculated from 50% of HDF and 50% of MDF 
7 Derived from Wilson and Sakimoto (2005) and basic density for non-coniferous species listed in the table above  
8 Calculated from 50% sawnwood (Coniferous) and 50% of sawnwood (Non-Coniferous) 
9 Calculated from the weighted average of included subcategories of the production volumes (FAOSTAT average of the years 2006-2010) 

of the countries as listed in Appendix of the Annex of Decision 2/CMP.7, including information derived from Fengel and Wegener 
(1984), Paulapuro (2000), Gronfors (2010) and industry information. 

Source: IPCC 2014 665 

For estimating the carbon stock in the HWP pool, Tier 1 uses forest products data for semi-finished HWP 666 
commodities from FAO as set out in Section 12.5.1.1. As a default, the annual Inflow(i) to the HWP pool comprises 667 
of the three default HWP commodity categories, i.e. sawnwood, wood-based panels, paper and paperboard).  668 

In order to estimate carbon amounts in the semi-finished HWP categories representing the material use of wood 669 
biomass, also default conversion factors are provided in Table 12.1. In fact, the conversion factors for the HWP 670 
default commodities (i.e. aggregates) are largely dependent on the composition of countries’ production amounts 671 
of the particular subcategories (e.g. particle board). If countries have disaggregated data on subcategories of semi-672 
finished HWP as listed in Table 12.1, it is thus good practice to apply Equations 12.2 and 12.4 to the disaggregated 673 
subcategories. 674 

In order to reduce uncertainties associated with assumptions on the conversion factors of activity data (i.e. data on 675 
semi-finished wood product commodities derived from statistics) (see Section 12.5.1.1), countries may consider 676 
using country-specific activity data comprising further items of the HWP subcategories as listed in Table 12.1. 677 
More information can be obtained in Section 12.5.3.1. 678 

Depending on which approach is to be applied by the country, different elements of the annual statistics on the 679 
above listed HWP categories are to be used for calculating the HWP activity data representing the use of wood as 680 
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material that are used in Equations 12.2 and 12.4 (cf. Section 12.3.2). Depending on the chosen approach (cf. 681 
Equation 12.3), these data either represent  682 

(i) the calculated consumption of HWP within the reporting country (‘stock-change’ approach), or  683 

(ii) the production of HWP originating from the forests of the reporting country (‘production’ approach), or 684 

(iii) the domestically produced and consumed HWP originating from the forests of the reporting country 685 
(‘stock-changes of domestic origin’ approach) 686 

For the latter two approaches, the HWP activity data could furthermore be also assigned to the particular type of 687 
domestic forest land within the reporting country (see below). 688 

In the case that the ‘atmospheric flow’ approach is applied, in addition to data on semi-finished HWP for estimating 689 
Emissions and removals of CO2 due to HWP from the HWP pool in use following the ‘stock-change ‘approach, 690 
data on carbon in the imports and exports of woody biomass serving as wood fuel and/or raw material (ܴܥ) for 691 
the subsequent manufacturing of semi-finished HWP are required (cf. Sections 12.3.2 and 12.5.2). Table 12.2 692 
includes those relevant wood product commodities including their carbon conversion factors cf to be applied in 693 
Equations 12.5 and 12.10. It is good practice to consider the relevant definitions provided in Section 12.5.1.1 as 694 
well as the classification of wood products (cf. Figures 12.5 and 12.6) in order to avoid double counting.  695 

  696 
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 697 

TABLE 12.2 
DEFAULT CONVERSION FACTORS FOR THE HWP FEEDSTOCK CATEGORIES SERVING AS FUEL WOOD AND RAW MATERIAL 

FOR MANUFACTURING OF SEMI-FINISHED HWP 

HWP feedstock categories (࢐) Density 

(oven dry mass 
over air dry 
volume) 

[Mg / m3] 

Carbon fraction 

 

C conversion factor 
cf 

(per air dry 
volume) 
[Mg C / m3] 

Source 

Industrial roundwood (aggregate) 0.458 0.5 0.229 1 

   Coniferous industrial roundwood 0.45 0.5 0.225 1 & 2 

   Non-coniferous industrial 
roundwood 

0.56 0.5 0.28 1 & 2 

Wood fuel 0.458 0.5 0.229 1 

Wood chips and particles  0.458 0.5 0.229 1 

Wood residues 0.458 0.5 0.229 1 

 (oven dry mass 
over air dry 
mass) 

[Mg / Mg] 

 (per air dry mass) 

 

[Mg C / Mg] 

 

Wood charcoal 0.9 0.85 0.765 3 

Wood pulp 0.9 0.5 0.386 1 

Recovered paper 0.9 0.5 0.386 1 

1 IPCC 2014 
2 IPCC 2003, Appendix 3a.1 
3 IPCC 2006 

 698 

COMPILATION OF ACTIVITY DATA FOR THE ‘STOCK-CHANGE’ 699 
APPROACH 700 

For calculating the annual carbon inflow to the respective HWP category pool for the stock-change approach (i.e. 701 
 ஼೗ሺ݅ሻ, see Equation 12.3), countries should apply Equation 12.6. 702ݓ݋݈݂݊ܫ

EQUATION 12.6 703 
CALCULATION OF CARBON INFLOW IN THE PARTICULAR SEMI-FINISHED HWP CATEGORY 704 

FOLLOWING THE STOCK-CHANGE APPROACH 705 
 706 

ሺ݅ሻ	ௌ஼஺೗ݓ݋݈݂݊ܫ 	ൌ ܹܪ	 ஼ܲ೗ሺ݅ሻ 	 ∙ 	 ܿ ௟݂ 707 

 708 
ܹܪ ஼ܲ೗ሺ݅ሻ ൌ ܹܪ	 ௉ܲ೗ሺ݅ሻ ൅ ܹܪ ூܲெ೗

ሺ݅ሻ െ ܹܪ ாܲ௑೗ሺ݅ሻ 709 

With: ܹܪ ஼ܲ೗ሺ݅ሻ	= 0, if ܹܪ ஼ܲ೗ሺ݅ሻ 	൏ 0 or ܹܪ ாܲ௑೗ሺ݅ሻ 	൐ ܹܪ ௉ܲ೗ሺ݅ሻ 710 

 Source: Rüter 2017; IPCC 2006 711 

Where: 712 

ܹܪ ஼ܲ೗	
ሺ݅ሻ = calculated domestic consumption of the particular semi-finished HWP category in year i, in 713 

m³ 714 

ܿ ௟݂	= carbon conversion factor of the particular semi-finished HWP category (cf. Table 12.1) 715 

ܹܪ ௉ܲ೗	
ሺ݅ሻ = production of the particular semi-finished HWP category in year i, in m³ 716 

݈ܯܫܹܲܪ
ሺ݅ሻ	= import of the particular semi-finished HWP category in year i, in m³ 717 

ܹܪ ாܲ௑೗ሺ݅ሻ	= export of the particular semi-finished HWP category in year i, in m³ 718 
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 719 

COMPILATION OF ACTIVITY DATA FOR THE ‘PRODUCTION’ APPROACH 720 

Analogously, Equation 12.7 allows calculating the carbon inflow to the HWP pool of the particular semi-finished 721 
HWP category for the ‘production’ approach (i.e. ݓ݋݈݂݊ܫ௉஺೗ሺ݅ሻ, see Equation 12.3). 722 

 723 

EQUATION 12.7 724 
CALCULATION OF CARBON INFLOW IN THE PARTICULAR SEMI-FINISHED HWP CATEGORY 725 

FOLLOWING THE PRODUCTION APPROACH 726 
 727 

ሺ݅ሻ	௉஺೗ݓ݋݈݂݊ܫ 	ൌ ܹܪ	 ஽ܲ௉೗ሺ݅ሻ 	 ∙ 	 ܿ ௟݂ 728 

 729 
ܹܪ ஽ܲ௉೗ሺ݅ሻ ൌ ܹܪ ௉ܲ೗ሺ݅ሻ ∙ ோ݂ሺ݅ሻ 730 

 731 

With: ோ݂ሺ݅ሻ ≔ ூ݂ோௐሺ݅ሻ for HWP categories ‚sawnwood‘ and ‚wood-based panels‘,  732 
and ሺሺ ூ݂ோௐሺ݅ሻ ∙ ሺ1 െ ሻݍ ∙ ௉݂௎௅௉ሺ݅ሻሻ ൅ ݍ ∙ ோ݂௘௖௉ሺ݅ሻሻ for HWP category ‘paper and paperboard’ 733 

 734 
With: ூ݂ோௐሺ݅ሻ ∶ൌ 0 if ூ݂ோௐሺ݅ሻ ൏ 0 and ௉݂௎௅௉ሺ݅ሻ ≔ 0 if ௉݂௎௅௉ሺ݅ሻ ൏ 0 and ோ݂௘௖௉ሺ݅ሻ ≔ 0 if 735 

ோ݂௘௖௉ሺ݅ሻ ൏ 0 736 

 Source: Rüter 2017; IPCC 2014 737 

Where: 738 

 ௟ሺ݅ሻ = production of the particular semi-finished HWP category originating from domestic harvest 739ܲܦܹܲܪ
in year i, in m³ 740 

ோ݂ሺ݅ሻ = Share of woody feedstock category ܴ (ܲܮܷܲ ,ܹܴܫ or ܴ݁ܿܲ) for the production of the particular 741 
semi-finished HWP category originating from domestic harvest in year i  Equation 12.8 742 

 HWP feedstock category industrial roundwood 743 = ܹܴܫ

 recovered paper utilization rate 744 = ݍ

 HWP feedstock category wood pulp 745 = ܲܮܷܲ

ܴ݁ܿܲ = HWP feedstock category recovered paper 746 

Equation 12.8 implements the calculation of the share of the particular feedstock category R originating from 747 
domestic harvest in its total calculated consumption for the manufacturing the relevant subsequent products in the 748 
year i, which is represented by the feedstock factor ோ݂ሺ݅ሻ. 749 

EQUATION 12.8 750 
ESTIMATION OF ANNUAL FRACTION OF THE RELEVANT DOMESTICALLY PRODUCED FEEDSTOCK 751 

FOR PRODUCTION OF SEMI-FINISHED HWP ORIGINATING FROM DOMESTIC HARVEST 752 
 753 

ோ݂ሺ݅ሻ ൌ 	
ܴ௉ሺ݅ሻ െ ܴா௑ሺ݅ሻ

ܴ௉ሺ݅ሻ ൅ ܴூெሺ݅ሻ െ ܴா௑ሺ݅ሻ
 754 

 755 

With: ܴ: = 	ቐ
										ܹܴܫ 			for	HWP	feedstock	category	′݈݅݊݀ܽ݅ݎݐݏݑ	݀݋݋ݓ݀݊ݑ݋ݎ′
								ܲܮܷܲ 																										for	HWP	feedstock	category	′݀݋݋ݓ	݌݈ݑ݌′
ܴ݁ܿܲ									 													for	HWP	feedstock	category	′݀݁ݎ݁ݒ݋ܿ݁ݎ	ݎ݁݌ܽ݌′

 756 

 757 

 Source: Rüter 2017; cf. IPCC 2014 758 

Where: 759 

ܴ௉ሺ݅ሻ = Production of the particular HWP feedstock category in year i, in m³ or Mt 760 

ܴூெሺ݅ሻ = Import of the particular HWP feedstock category in year i, in m³ or Mt 761 

ܴ௉ሺ݅ሻ = Export of the particular HWP feedstock category in year i, in m³ or Mt 762 
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 763 

COMPILATION OF ACTIVITY DATA FOR THE ‘STOCK-CHANGES OF 764 
DOMESTIC ORIGIN’ APPROACH 765 

In order to implement the ‘stock-changes of domestic origin’ approach, the carbon inflow to the HWP pool of the 766 
particular HWP category is to be calculated by means of Equation 12.9. 767 

 768 

EQUATION 12.9 769 
CALCULATION OF CARBON INFLOW IN THE PARTICULAR SEMI-FINISHED HWP CATEGORY 770 

FOLLOWING THE STOCK-CHANGES OF DOMESTIC ORIGIN APPROACH 771 
 772 

ሺ݅ሻ	ௌ஼஺஽೗ݓ݋݈݂݊ܫ 	ൌ ܹܪ	 ஽ܲ஼೗ሺ݅ሻ 	 ∙ 	 ܿ ௟݂ 773 

 774 
ܹܪ ஽ܲ஼೗ሺ݅ሻ ൌ ܹܪ	 ஽ܲ௉೗ሺ݅ሻ െ ሺܹܪ ாܲ௑೗ሺ݅ሻ ∙ 	 ோ݂ሺ݅ሻ 775 

With: ܹܪ ஽ܲ஼೗ሺ݅ሻ	= 0, if ܹܪ ாܲ௑೗ሺ݅ሻ ∙ ோ݂ሺ݅ሻ ൐ ܹܪ ஽ܲ௉೗ሺ݅ሻ 776 

Source: Rüter 2017 777 

Where: 778 

 ௟ሺ݅ሻ = domestically produced and consumed HWP of the particular semi-finished HWP category 779ܥܦܹܲܪ
originating from domestic harvest in year i, in m³ 780 

 781 

COMPILATION OF ADDITIONAL ACTIVITY DATA REQUIRED FOR THE 782 
‘ATMOSPHERIC FLOW’ APPROACH 783 

In order to implement the ‘atmospheric flow’ approach, additional to the activity data calculated by means of 784 
Equation 12.6, the sum of all exported and all imported carbon in woody biomass serving as wood fuel and/or 785 
feedstock the manufacturing of semi-finished HWP is to be calculated for the use in Equation 12.5. 786 

 787 

EQUATION 12.10 788 
CALCULATION OF CARBON IN TRADED HWP FEEDSTOCK CATEGORIES SERVING AS WOOD FUEL 789 

AND RAW MATERIAL FOR SUBSEQUENT PROCESSING OF SEMI-FINISHED HWP 790 
 791 

ோ஺஽ாೕሺ݅ሻ்ܥܴ 	ൌ 	்ܴோ஺஽ாೕሺ݅ሻ 	 ∙ 	 ܿ ௝݂ 792 

 793 

With: ܴܶܧܦܣ: =	൜
ܯܫ 										for	imports	of	the	relevant	feedstock	category	݆
ܺܧ 										for	exports	of	the	relevant	feedstock	category	݆ 794 

 795 

 Source: cf. Rüter 2017, IPCC 2006 796 

Where: 797 

 ோ஺஽ாೕሺ݅ሻ = Carbon in the relevant traded HWP feedstock category ܴ serving as wood fuel and/or raw material 798்ܥܴ

for the manufacturing of semi-finished HWP, in Mt  Table 12.2  799 

ܿ ௝݂	
= carbon conversion factor of the particular HWP feedstock category  Table 12.2 800 

 801 

In the case that the ‘atmospheric flow’ approach is chosen, it is good practice to apply Equation 12.10 to all HWP 802 
feedstock commodities listed in Table 12.3, in order to cover all relevant carbon fluxes in traded woody biomass 803 
and thus also into the atmosphere in the year of reporting. 804 
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12.5.2.2 EMISSION FACTORS 805 

The rate at which carbon in the Tier 1 default HWP categories is removed from the HWP pool in service in a given 806 
year is specified by a constant decay rate (k) expressed as half-life in years (cf. Equation 12.2 and Box 12.1). The 807 
2006 IPCC Guidelines define the half-life as “the number of years it takes to lose one-half of the material currently 808 
in the pool’’. As the half-life in this context refers to HWP in use (i.e. Section 12.3), the half-life to be applied is 809 
a function of the adjusted estimated service life (ESL) of the particular HWP commodities (with HL = Adjusted 810 
ESL * ln (2), see Section 12.5.3.2).  811 

The Tier 1 method involves applying the default half-lives of the three semi-finished HWP categories based on 812 
information provided in IPCC 2003, 2006 and 2014, as given in Table 12.3. The same half-lives apply for the 813 
particular subcategories of these aggregate categories of semi-finished HWP as specified in Table 12.1 (Section 814 
12.5.2.1). 815 

 816 

TABLE 12.3 
TIER 1 DEFAULT HALF-LIVES7 OF HWP CATEGORIES 

HWP categories8 Default half-lives (years) 

Paper and paperboard 2 

Wood-based panels 25 

Sawn wood 35 

                Source: IPCC 2014 817 

 818 

In the case that a ‘production’ approach is applied, it is good practice to report emissions and removals of CO2 due 819 
to HWP of domestically consumed and exported wood separately in order to increase transparency.  820 

 821 

12.5.3 Tier 2 method using country-specific data 822 

Under Tier 2, estimates of the annual emissions and removals of CO2 due to HWP are derived using the same 823 
Equations as provided for Tier 1 in Section 12.5.2. In following a Tier 2 method, either country-specific activity 824 
data and/or country-specific emission factors are to be applied.  825 

This section provides good practice guidance on the use of country-specific 826 

i) Activity data that is consistent with the Tier 2 method (Section 12.5.3.1) as appropriate for each approach as 827 
described in Section 12.5.2.1, and 828 

ii) Emission factors following the concept of service life and half-life information to estimate emissions and 829 
removals of CO2 due to HWP by means of the first order decay function (Equation 12.2) as provided for Tier 830 
1 (Section 12.5.3.2). 831 

12.5.3.1 COUNTRY-SPECIFIC ACTIVITY DATA 832 

This section provides guidance on how to derive country-specific activity data that is consistent with the 833 
application of the first order decay function.  834 

For this purpose, it is good practice for activity data to follow the international classification system for forest 835 
products consistent with the Harmonized Commodity Description and Coding System (HS) of tariff nomenclature 836 
but in more detail than implemented in FAOSTAT (see Section 12.5.1.1). 837 

In order to calculate the annual carbon inflow (ݓ݋݈݂݊ܫ௟ሺ݅ሻ) required for Equation 12.2 and subsequent Equations 838 
in Section 12.5.1.2, carbon conversion factors that reflect the commodity definitions should be applied (e.g. density, 839 
woody biomass content, tree species). 840 

                                                           
7 Half-lives are based on Table 3a.1.3 of the GPG-LULUCF. 

8 HWP categories refer to the commodities sawnwood, wood-based panels, paper and paperboard, acc. to the international 
classification system for forest products (see guidance in Section 12.5.1.1) 
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12.5.3.2 COUNTRY-SPECIFIC EMISSION FACTORS 841 

In order to reduce uncertainties associated with the assumptions behind the default Tier 1 half-lives of the HWP 842 
commodities (see Section 12.7), countries may consider using Tier 2 country-specific half-lives, both for the 843 
domestic use of HWP categories, as well as country-specific half-lives as being applied by the importing country 844 
in the case of exported HWP categories (where relevant). Further guidance on how to use and obtain country-845 
specific half-life information (i.e. Tier 2) for the relevant HWP categories is available in Section 12.5.3.2. 846 

This section gives guidance on how to derive country-specific service- and half-life information to estimate 847 
emissions and removals of CO2 due to HWP on the basis of the first order decay function as included in Equation 848 
12.2 (see Section 12.5.2).  849 

In the following, guidance is provided on how to derive country-specific half-life values that can be used for that 850 
purpose, following the ISO 15686 standard series approach, since this is an already established system for service 851 
life estimation on a national (not case specific) level in combination with obsolescence on national level (see Box 852 
12.2).  853 

It contains an example on how to improve service life estimates and subsequent HWP half-life calculation for the 854 
HWP categories based on the ISO 15686 series in combination with an obsolescence factor and information on its 855 
market share. 856 

In order to adequately apply the flux data method as suggested for Tier 1 based on information on country-specific 857 
HWP service life (i.e. time carbon is held in HWP pool in use before they are disposed or recycled), apart from 858 
the concept of half-life (see Section 12.5.2.2), the following terms and concepts are to be distinguished: 859 

 ISO 15686-1:2011 defines the reference service life (RSL) as the service life of a product, component, 860 
assembly or system which is known to be expected under a particular set, i.e. a reference set of in-use 861 
conditions; 862 

 The estimated service life (ESL) on the other hand is the service life that a wooden or wood based component 863 
would be expected to have in a set of specific in-use conditions. It is determined from RSL data after taking 864 
into account any differences from the reference in-use conditions (ISO 15686-1:2011); 865 

 The factor method is used to calculate the ESL. It is a modification of RSL by seven factors to take account 866 
of the specific in-use conditions (ISO 15686-8:2008); and 867 

 Obsolescence arises (according to ISO 15686-1:2011) when a facility no longer can be adapted to satisfy 868 
changing requirements. Obsolescence tends to result from unexpected changes, often unrelated to the 869 
construction, and includes: 870 

(i) Functional obsolescence: function no longer required. 871 

(ii) Technological obsolescence: new alternatives can offer better performance, change the pattern of use. 872 

(iii) Economic obsolescence: Fully functional but less efficient, more expensive than alternatives. This 873 
includes also replacement due to changing fashion or taste. 874 

ISO 2011 states that estimates of obsolescence should be based on the designer’s and clients experience, and, if 875 
possible, documented feedback from practice. In order to estimate the carbon storage of HWP in use and its impact 876 
on emissions/removals by means of flux data methods using country-specific service life information, it is thus 877 
good practice to take into account obsolescence and to distinguish replacement of HWP in use due to e.g. a 878 
defective performance from obsolescence (cf. ISO 2011).  879 

For example: 880 

In northern Europe, a wooden decking can last for 50 years or more given proper construction and choice of 881 
material. But the same decking is likely to be replaced already after 20 years (or less) e.g. due to aesthetical reasons. 882 
Hence, for calculating country-specific ESL or half-life values an obsolescence factor is needed in Tier 3 estimates 883 
of emissions and removals of CO2 due to HWP to reflect the time actually spent in the HWP carbon pool, not the 884 
potential full-service life of a wooden component given by ESL. 885 

In this guidance document, the ESL is applied for estimates on a national level and not for a specific case as 886 
suggested in the ISO 15686 standard series. To include the effect of obsolescence:  887 

 Either an additional obsolescence factor (O) is included, with  888 

(i) Obsolescence = 1 when there is considered to be no significant effect of obsolescence compared to RSL 889 

(ii) Obsolescence is given a value < 1 based on the intensity of obsolescence 890 
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(iii) Obsolescence can never be larger than 1. 891 

 Or a decay function to be assigned that uses the service life data to estimate the decay profile (based on 892 
products leaving the pool, not only biological decay and not a biological decay profile) or the actual time path 893 
that products take to go out-of-use.9 894 

An example of how to derive national service life estimates by means of the factor method is given in the box 12.2 895 
below.  896 

BOX 12.2 897 
EXAMPLE ON THE CALCULATION OF NATIONAL ESL BY MEANS OF FACTOR METHOD 898 

A theoretical example with wooden claddings in Norway is given based on ISO 15686-8:2008, but 899 
elevated from the case specific level given in the standard to a national level. Details about RSL and 900 
service life estimation are in ISO 15686-8:2008.  901 

A factor of “1” is used when the factor does not deviate from the RSL conditions. A higher value 902 
(x>1) is given if the national performance is better than RSL conditions; a lower value (x<1) is given 903 
if the national performance is lower than the RSL conditions. Non-relevant factors are excluded 904 
from the equation.  905 

The RSL is based on accelerated field trials and the threshold for failure was defined when the mean 906 
decay rating reached 2 (on a scale from 0–4 where 0 is no decay and 4 is failure). 907 

National ESL = 55(RSL)*1(A)*1(B)*1(C)*1.2(E)*1(F)*0.9(G) = 59.4 years  908 

Factor D ‘indoor environment’ is excluded because it is not relevant. It is good practice to include 909 
factors that do not deviate from the RSL even if they do not contribute in changing the RSL since 910 
they are given the value 1. A more detailed explanation for the choice of factors used is to be 911 
provided in the countries’ annual reporting. 912 

A = Inherent performance level represents the grade of the component as supplied.  913 

- Here equals the RSL. 914 

B = Design level reflects the component’s installation in the building/constructed asset and is 915 
typically based on the level of shelter and protection from agents provided by the design of the 916 
building/constructed asset.  917 

- Here equals the RSL. 918 

C = Work execution level considers the level of skill and control in sitework. 919 

- Here equals the RSL. 920 

D = Indoor environment considers the exposure of the object to indoor agents of degradation and 921 
their severity.  922 

- Not relevant in this example. 923 

E = Outdoor environment considers exposure to outdoor agents of degradation and their severity.   - 924 
In this example, the climate on a national level is less harsh than at the test sites included in RSL. 925 

F = Usage conditions reflects the effect of the use of the building/constructed asset. 926 

- Here equals the RSL. 927 

G = Maintenance level reflects the level of maintenance assumed. For certain components that are 928 
inaccessible or require special equipment for access, a particularly low maintenance level should be 929 
considered. 930 

- Here slightly lower than RSL intervals. 931 

 932 

Another example in Table 12.4 shows how to derive country-specific half-life values for the three default HWP 933 
categories (see Section 12.5.2.1) as a function of information on market share of the use of wood (see above), ESL 934 
and obsolescence. The use of composed HWP categories in different markets, such as in the construction sector, 935 
can be divided further into different segments (e.g. wall systems, flooring, and roof construction). These different 936 
segments normally have different service lives and obsolescence factors. Hence, countries are encouraged to 937 

                                                           
9 For more information see IPCC FAQ, Q4-29 (http://www.ipcc-nggip.iges.or.jp/faq/faq.html) 
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allocate the contribution of the different HWP categories or subcategories (e.g. coniferous sawnwood) to markets 938 
and their segments in order to obtain improved service life estimates for the particular HWP categories. Thereby, 939 
it is important to note that the assumed service life is driven by the products technical properties and, depending 940 
on this, its particular application area (e.g. load-bearing beam or wood panelling, both made of sawnwood). Thus, 941 
in order to calculate a country-specific emission factor (i.e. service- or half-life), different sources of information, 942 
e.g. on the market use of different HWP categories, could be combined as illustrated in Table 12.4. 943 

The definition of half-life and also guidance on how to calculate half-life for Tier 1 is provided in Section 12.5.2.2. 944 

 945 

TABLE 12.4 
EXAMPLE ON HOW TO DERIVE COUNTRY-SPECIFIC HALF-LIFE FOR HWP CATEGORIES AS A FUNCTION OF INFORMATION ON 

MARKET SHARE, ESTIMATED SERVICE LIFE (ESL) AND OBSOLESCENCE 

HWP categories 
(here: 
aggregates) 

Markets* Market 
share of 
HWP 
category 

National 
estimated 
service life 
(ESL), years

National 
obsolescenc
e factor (O) 

Adjusted ESL of 
HWP category 
(=ESL*O* market 
share adjustment) 

Half-life  
(=Adjusted 
ESL* ln(2)) 

Sawn wood construction 60% 70
0.9 41.0 28.4 

  furniture 10% 45
0.6 

  packaging 30% 6
0.3 

  paper 0% -
- 

Wood-based 
panels 

construction 50% 60
0.7 30.5 21.2 

furniture 45% 35
0.6 

packaging 5% 6
0.3 

paper 0% -
- 

Paper and 
paperboard 

construction 0% -
- 1.5 1 

furniture 0% -
- 

packaging 50% 3
0.3 

paper 50% 10
0.2 

* As the use of the HWP categories in different markets, such as the construction sector, consists of different end uses (e.g. wall systems, 946 
flooring, roof construction), countries are encouraged to allocate the contribution of the different end uses to the relevant HWP category or 947 
subcategory (e.g. non-coniferous sawnwood used for windows). 948 

COUNTRY-SPECIFIC HALF-LIFE DATA TO BE USED FOR EXPORTED HWP 949 
UNDER A PRODUCTION APPROACH 950 

In the case that emissions and removals of CO2 due to HWP are estimated on the basis of the production approach 951 
(Section 12.4.2.1) and country specific half-life information should be used also for the exported HWP, it is good 952 
practice to use the half-life information from the importing country. For this purpose, it is necessary to quantify 953 
export activity data within the HWP categories and/or sub categories (cf. Section 12.5.1.1). Furthermore, in order 954 
to ensure that the country-specific half-life information from the importing country complies with the categories 955 
of the activity data for the exported HWP, it is good practice to only apply country-specific half-life information 956 
in case the same categories of activity data for the exported HWP both in the exporting and importing country are 957 
used. Otherwise the default values from Tier 1 are to be used (Section 12.5.2.2).  958 

When transparent and verifiable activity data are available, the categories should be broad enough to capture 959 
significant volumes contributing to the pool.  960 

In order to increase transparency, it is good practice to report emissions and removals of CO2 due to HWP of 961 
domestically consumed and exported wood separately.  962 

12.5.4 Tier 3 country-specific methods 963 

12.5.4.1 FLUX DATA METHODS 964 

In theory, also other decay functions could be used to apply a flux data method. 965 
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However, it should be noted, that depending on the selected approach it is “more difficult to develop Tier 3 966 
methods”, especially in the case a production approach is selected “which requires data on the lifecycle of exported 967 
HWP for countries where most of its products are exported.” (IPCC 2006) 968 

ACTIVITY DATA USED IN COUNTRY-SPECIFIC FLUX DATA METHODS 969 

In general, also activity data different from the HWP categories as suggested in Section 12.5.1.1 could be 970 
established and combined with suitable service life information.  971 

This could include e.g. statistics on finished products. However, it should be noted that in many cases such 972 
information is provided only in units per piece which makes it difficult to convert such data to carbon amounts. 973 

However, in order to ensure that the methodology used is at least as accurate as the one described in Sections 974 
12.5.2 and 12.5.3, it is good practice to ensure that the proposed HWP categories cover the volumes as described 975 
by the HWP categories following the international classification system following the approach (i.e. system 976 
boundary) chosen by the country (cf. Section 12.3).  977 

In the case that the country does provide data in FAOSTAT following the international classification system (see 978 
Section 12.5.1.1), it is good practice to explain the relation of the country-specific HWP categories to the 979 
FAOSTAT data to ensure that the data relates to the approach selected by the country. 980 

In the case that the country-specific categories representing the carbon flux into the HWP carbon pool do not cover 981 
all the relevant HWP elements reflecting the material use of HWP in the selected approach (cf. Section 12.3 and 982 
12.5.2.1), it is good practice to combine the country-specific flux data method with other suitable methodologies 983 
(cf. Section 12.5.4.3). 984 

Furthermore, countries are encouraged to make the country-specific HWP categories broad enough to capture 985 
significant carbon volumes contributing to the HWP pool. As a guide, the volumes of these categories are deemed 986 
significant if they represent at least 5% of the total HWP volumes as described by the particular approach selected 987 
by the country.  988 

EMISSION FACTORS USED IN COUNTRY-SPECIFIC FLUX DATA 989 
METHODS 990 

In order to derive country-specific service- and half-life information to be used in combination with activity data 991 
used in country-specific flux data methods, it is good practice to ensure that the proposed parameters match with 992 
the HWP activity data applied under the selected Tier 3 method. 993 

It is furthermore important to note that service- and half-life values representing the material use of wood can 994 
differ notably among and within countries depending on factors such as construction practices, culture, fashion, 995 
and climate. Thus, in case such country-specific information is used, a national quality control system is 996 
encouraged in order to provide transparent and verifiable data. 997 

Potential sources that could be used to derive country-specific service-life values e.g. for combination with data 998 
on finished wood products are e.g. national surveys on the final market use of wood.  999 

12.5.4.2 INVENTORY METHODS 1000 

HWP stock inventory methods use HWP carbon pool data for two or preferably more separate points in time to 1001 
estimate changes in the pool. Its application is basically relevant for HWP pools in the reporting country alone 1002 
(see Section 2.8.4.1) and could be used to estimate the annual change in carbon stock of some specific finished 1003 
HWP pools (cf. Figure 2.8.3) such as buildings. The HWP pool of products in use in building structures is 1004 
frequently a major part of the total HWP pool. The amount of HWP carbon can be estimated, for example, by 1005 
multiplying the average HWP content per square meter of floor space times the total floor space for relevant 1006 
building types that use wood taking into account when the buildings were constructed and changes in wood use 1007 
per square meter over time. Annual change in carbon stock could be estimated by noting the change between 1008 
inventories estimated at different points in time. Examples of such inventories are reported in Gjesdal et al., (1996) 1009 
for Norway, in Pingoud et al., (2001) and Statistics Finland (2011) for Finland. 1010 

In the case of inventory methods, no procedure for adding up wood use data from historical data is needed to 1011 
estimate the existing HWP stock or annual change in stock, which is an advantage compared to the flux methods 1012 
(IPCC 2006).  1013 

Depending on the selected approach by the country and the availability of activity data other than described in 1014 
Section 12.5.1.1., there might be the need combine inventory information with estimates derived by means of flux 1015 
data methods (see Section 12.5.4.3).  1016 
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Especially in the case that the estimates follow a ‘production’ approach (Section 12.3.1.2), the application of 1017 
inventory methods does not allow the identification of the proportion of the HWP carbon stock originated from 1018 
domestic forests and being thus accountable (see Section 12.5.2.1). It is also hardly possible to estimate the carbon 1019 
stock in the exported share of domestically produced HWP by means of inventories. Following this approach 1020 
furthermore requires excluding imported HWP from the estimated HWP pool, therefore increasing the 1021 
uncertainties. 1022 

Since in practice inventory data are not available for all finished HWP for domestic and export markets covering 1023 
the default HWP categories sawnwood, wood-based panels, paper and paperboard (e.g. wooden houses, furniture, 1024 
newspaper), it is good practice to apply inventory methods only in combination with flux data methods.  1025 

In cases where a country applies inventory methods for specific HWP end uses (e.g. the housing sector), it is good 1026 
practice to estimate emissions and removals of CO2 due to HWP for the remaining fraction of the three HWP 1027 
default commodities representing the material use of wood in combination with the flux-data method under Tier 2 1028 
or 3. 1029 

12.5.4.3 COMBINED HWP STOCK INVENTORY AND FLUX DATA 1030 

METHODS 1031 

The application of this method is specifically relevant in the case that stock inventory information should be used 1032 
in combination with the ‘production’ approach. For this purpose, the three semi-finished HWP categories being 1033 
used in the housing sector need to be factored out from the flux-data calculation to avoid double-counting (see 1034 
Section 12.5.1.1). 1035 

12.6 CLARIFICATION OF THE TREATMENT OF 1036 

“WOOD IN SWDS” IN THIS GUIDANCE 1037 

Currently there are no new sources of information available to permit the updating of technical parameters for 1038 
calculating the contribution of GHG emissions from HWP in SWDS. However, this section provides clarification 1039 
of where the best available current guidance may be found for the reporting of emissions from HWP in SWDS.  1040 

 1041 

Great care is needed when interpreting and using activity data derived from waste statistics on the one hand and 1042 
national and international forest products statistics on HWP production and consumption on the other hand, which 1043 
follow the international classification system for wood commodities. For example, significant quantities of HWP 1044 
may be burnt for energy or recycled at end of life, whilst waste statistics relating to biomass generally include 1045 
biomass from sources other than HWP (e.g. garden waste). As a consequence, generally wood production and 1046 
consumption statistics cannot be used simply to estimate quantities of HWP in SWDS and it may be difficult to 1047 
relate estimates of HWP in SWDS derived from waste statistics to estimates of HWP in use. Hence, there may be 1048 
some inconsistency in results reported for emissions and removals of CO2 due to HWP in the AFOLU sector and 1049 
results reported for HWP in SWDS in the Waste sector. 1050 

12.6.1 Reporting of CO2 emissions from HWP in SWDS 1051 

 1052 

Currently (Decision 24/CP.19 Annex II), losses of HWP in use are assumed to result in CO2 emissions to the 1053 
atmosphere, with no explicit representation of the subsequent retention of disposed HWP in SWDS and eventual 1054 
CO2 emissions from this pool. Hence, CO2 emissions from HWP in SWDS are included implicitly in the CO2 1055 
emissions due to losses of carbon from the HWP pool in use as reported in the AFOLU sector. However, these 1056 
emissions may also be reported separately as an “information item” under the AFOLU sector. The CO2 emissions 1057 
from HWP in SWDS may also be reported as a “memo item” under the Waste sector and as such are not included 1058 
in the reported total emissions from the Waste sector. The facility to report these emissions as information/memo 1059 
items is intended to assist with checks on consistency in estimation of emissions in the Waste and AFOLU sectors. 1060 

 1061 

It should be noted that, if reporting CO2 emissions from HWP in SWDS as an information item in the AFOLU 1062 
sector, the results will only be consistent with results reported in the Waste sector (including for methane emissions) 1063 
if calculated by applying a consistent approach (which, in this specific context, is the ‘stock-change’ approach). 1064 
For the estimation of these emissions, the IPCC 2006 GL for HWP advise inventory compilers to apply either the 1065 
Tier 1 method with default parameter values described in guidance for the Waste sector, or a Tier 2 method for the 1066 
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Waste sector, with country-specific parameter values. If the ‘stock-change’ approach is applied, the inflow to the 1067 
Tier 1 or Tier 2 calculation consists of the calculated domestic consumption of HWP discarded to SWDS, whilst 1068 
the outflow is calculated based on a first order decay function (see IPCC 2006 GL, Volume 5, Annex 3A.1). The 1069 
Waste Sector guidelines explain how to use Waste Sector default data and parameters to estimate the amount of 1070 
solid wood and paper carbon that accumulates in SWDS in the reporting country. When applying the Waste Sector 1071 
Tier 1 method, estimates of carbon stock changes in SWDS are calculated by identifying the portion of carbon 1072 
discarded to SWDS in the current year which is judged to have originated as harvested wood biomass. 1073 

12.6.2 Reporting of non-CO2 (methane) emissions from 1074 

HWP in SWDS 1075 

 1076 

According to guidelines for the Waste sector (IPCC 2006 GL, Volume 5, Chapter 3, Section 3.1), methane 1077 
emissions from HWP in SWDS are reported under the Waste sector in the country where the SWDS are situated, 1078 
regardless of the national origin of the waste. 1079 

12.7 UNCERTAINTY ASSESSMENT 1080 

This section provides information on potential sources of uncertainty associated with the estimates of emissions 1081 
and removals of CO2 due to HWP. The uncertainties can be divided into uncertainties associated with the methods 1082 
as well as parameter uncertainties. 1083 

METHOD UNCERTAINTIES 1084 

In the flux data method to be used under Tier 1 and Tier 2, the basic model uncertainties are related to the 1085 
assumption of FOD (Equation 12.2). A model is always a simplification of real world inducing method based 1086 
uncertainties. The reason for using decay models instead of just counting the inflow minus outflow from the HWP 1087 
pools is that there are no extensive and reliable statistics on the real discard flows (unlike on the inflows of semi-1088 
finished products), but some knowledge on the service life of wood products. Although FOD decay is assumed to 1089 
be a good proxy for the decay of semi-finished products, other types of distributions could also be used to describe 1090 
the true decay process. However, the real world is even more complex. The service life and decay pattern of wood 1091 
products are not just a technical issue, but are also related to socio-economic factors (see Section 12.5.3.2). For 1092 
instance, the demand for wood products is likely to grow in economic booms resulting simultaneously in increasing 1093 
replacement of old HWP with new ones. Thus, also discards of HWP correlate with their increasing consumption. 1094 
This is not reflected in the FOD pattern, where the discard rate is a constant fraction of the HWP pools in use over 1095 
time. As a result of FOD the annual change of carbon stock in HWP is steered too strongly by the instantaneous 1096 
production rate of HWP of domestic origin. 1097 

In the Tier 1 method another uncertainty is associated with the initialisation of the FOD model. Due to lack of long 1098 
historical data series on semi-finished HWP – for some countries data series are only available since the early 1099 
1990s – the initial stocks of the HWP categories (C (t0)) are approximated by assuming that the stock change was 1100 
zero at the initial time. This proxy might slightly overestimate the inherited emissions from the long-lived HWP 1101 
categories sawnwood (with half-life of 35 years) and wood based panels in case their stock in reality was growing 1102 
at initial time, particularly when the calculation in Equation 12.4 is started only from the early 1990s. This could 1103 
thus potentially increase the uncertainties of emissions and removals of CO2 due to HWP provided especially from 1104 
products with high half-life values.  1105 

Another model uncertainty is related to the number of HWP categories in the model. In the simplest Tier 1 method 1106 
there are three HWP sub-pools for the main categories: sawnwood, wood-based panels and paper and paperboard, 1107 
each of which follows the FOD pattern but with different half-lives. The uncertainty could basically be lowered 1108 
by introducing disaggregated sub-pools (e.g. for sawnwood) with differing half-lives based on their end-use (cf. 1109 
Table 12.2) or based on subcategories (e.g. wood-based panels disaggregated to particle board, fibreboard etc., see 1110 
Table 12.2).  1111 

In Tier 3, direct inventories of HWP in service (e.g. in the construction sector) could also be used to reduce the 1112 
uncertainties associated with the flux data based method of Tier 2. The advantage of direct inventories is that they 1113 
remove the need for idealised models with uncertain assumptions on decay pattern and whose verification and 1114 
validation could be questioned. The inventory method could in principle provide more robust and less uncertain 1115 
estimates for the carbon stock changes of the included HWP pools. Sequential direct inventories could also be 1116 
applied in the calibration of the flux-data models and their half-life parameters (see Box 12.2) and thus reducing 1117 
their uncertainties. However, the limitation of the method is that the statistics, if available, contains only some 1118 
major pools such as the housing sector of the reporting country: but there is no information e.g. on the use of wood 1119 
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for furniture or packaging. Inventory methods cannot be applied for HWP in export markets by the reporting 1120 
country either. Thus, it must always be combined with flux data methods, inducing double-counting risks of semi-1121 
finished and final products. Furthermore, it is applicable only in those few countries from which relevant and 1122 
sequential statistics are available. 1123 

UNCERTAINTIES OF ACTIVITY DATA  1124 

Uncertainties related to activity data on HWP from international databases (e.g. FAO) and associated uncertainties 1125 
of the estimates of the level of emissions and removals of CO2 due to HWP could arise due to: 1126 

 Lack of time series: some Annex I countries were founded in the early 1990s and thus older activity data might 1127 
not be available (see above).  1128 

 Definitional uncertainties (i.e. data provided do not conform to what has been requested). Removals data e.g. 1129 
tend in fact to be only commercial forestry operations or planned cuts, sawnwood production is being provided 1130 
in nominal, not solid m3, and pulp is only market (commercially sold) pulp. 1131 

 The scope of data collection, as not all information is collected, particularly in the informal sector and from 1132 
small operators. This tends to affect especially the sawmilling industries, as limits to collect statistical data 1133 
might be linked to business volume or number of employees. 1134 

 Double counting (e.g. final products counted in semi-finished commodities, such as cut paper being added to 1135 
paper in rolls). 1136 

 Reporting errors in providing correct data; that is numbers are put into the wrong category or incorrectly 1137 
processed by reporter or collecting agency. 1138 

 Uncertainties associated with aggregate HWP commodities (e.g. wood-based panels): in general, the sum of 1139 
the subcategories accords with the value for the aggregate commodities, but some categories may underreport 1140 
because of missing subcategories (e.g. missing data on veneer sheets result in an underestimate for wood-1141 
based panels). 1142 

Concerning data on the feedstock of production of semi-finished HWP categories (i.e. industrial roundwood and 1143 
wood pulp as proposed in Equations 12.7 and 12.8), uncertainty could be caused by unreported sources, by-product 1144 
use or trade data.  1145 

The semi-finished HWP categories (i.e. sawnwood, wood-based panels and paper and paperboard) are also subject 1146 
to the above-mentioned conditions. An overall estimate of these factors results in an estimated uncertainty of the 1147 
reported values between -25% to +5% (based on the authors’ expert judgement). 1148 

All of these sources of uncertainty together tend to result in an under-reporting of HWP commodity data in 1149 
international databases, that is, actual figures are usually higher. This is particularly the case in the reported 1150 
amounts of roundwood production (i.e. wood-removals, see Figure 12.5). 1151 

Further uncertainties associated with activity data are caused by conversion factors. Especially the provided 1152 
conversion factors for sawnwood (cf. Table 12.2) reflect averages which may not correct for species and specific 1153 
items.  1154 

In order to reduce uncertainties around conversion factors for carbon, countries may consider using country-1155 
specific activity data under Tier 2 where they can make use of commodity specific conversion factors linked e.g. 1156 
to various wood species of the particular items (see Section 12.5.3.1). 1157 

Aside from reviewing the data to check if it fits with a general understanding of the forest products supply in a 1158 
country, it is most useful for reducing the uncertainties relating to activity data to cross-check if the amount of 1159 
domestic production of HWP categories balances with the available supply of wood. Other validation methods 1160 
could include a review of trade unit values and determination of per capita apparent consumption. 1161 

UNCERTAINTIES ASSOCIATED WITH EMISSION FACTORS (SERVICE- 1162 
AND HALF-LIFE ESTIMATES)  1163 

The half-life parameters are in general the most uncertain part of the Tier 1 and Tier 2 calculation method. The 1164 
scientific evidence behind the default values given in Table 12.3 is not robust. Nor do they present a conservative 1165 
estimate that would rather lead to underestimation than overestimation of the carbon stock changes in HWP. For 1166 
decreasing uncertainty, countries are strongly encouraged to adjust the Tier 1 half-life parameters by calibrating 1167 
the FOD model either a) with direct inventories of HWP in use (cf. Section 12.5.4), or b) with market information 1168 
as shown in Table 12.4 (cf. Section 12.5.3.2). The application of stock inventory information, however, due to the 1169 
lack of appropriate statistics is not practical for most countries. Furthermore, it does not cover export markets of 1170 
the reporting country (i.e. relevant in the case a ‘production’ approach is applied). Whereas a study for Germany 1171 
including a calibration of the provided default half-lives by means of market information (Rüter 2017) confirms 1172 
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the three values in relation to the countries’ total product portfolio, two specific calibration studies (Pingoud, et al. 1173 
2001, Statistics Finland 2011) indicate that the true half-life of sawnwood and wood-based panels in Finland is 1174 
likely to be much shorter than the default half-lives (Table 12.3). Thus, in this latter case the use of default half-1175 
lives would substantially overestimate the HWP pool in use.   1176 

Even though the uncertainty associated with Tier 1 estimates using default data could be high, working through 1177 
such estimates can be the first step in identifying ways to improve them. Initial improvements can be made using 1178 
country-specific data with country-specific half-lives instead of the default half-lives in Tier 2. 1179 

To decrease uncertainties in Tier 3 countries may consider using direct inventories of HWP in use, to develop 1180 
more realistic decay patterns for HWP and use more sub-pools in case transparent information is available. 1181 
However, the model calibration procedure to direct HWP inventories requires in practice a model with very few 1182 
adjustable parameters. 1183 

12.8 QA/QC 1184 

This section suggests steps to improve estimates of emissions and removals of CO2 due to HWP including checking 1185 
and revising data for the Tier 1 method and improvements for Tier 2 estimates. 1186 

1. Check that country data in the FAO database10  agree with best available country sources of data on 1187 
production and trade, or use detailed country-specific data in place of FAO data. 1188 

2. Check for country sources for densities, especially for sawnwood and HWP feedstock categories to improve 1189 
the values in Tables 12.2 and 12.3. 1190 

12.9 COMPLETENESS 1191 

Tiers 1 and 2 methods, for estimating emissions and removals of CO2 due to HWP of the HWP pool in use by 1192 
means of the ‘stock-change’ approach (annual change in HWP carbon in products in use in the reporting country), 1193 
include carbon additions in the form of all semi-finished wood and paper products that are consumed. By doing 1194 
so, they include carbon in any finished wood products made in the country from those semi-finished products. If 1195 
the country is a notable exporter or importer of finished wood products, such as furniture or wooden crafts, then 1196 
methods may need to be adapted to adjust HWP consumption to exclude exports of finished products and/ or 1197 
include imports of finished products. 1198 

Tiers 1 and 2 methods to estimate emissions and removals of CO2 due to HWP of the HWP pool in use by means 1199 
of the ‘production’ approach (annual change in HWP carbon in products in use from domestic harvest) are likely 1200 
to include all carbon in semi-finished and finished products from domestic harvest (sawnwood, wood-based panels 1201 
and paper and paperboard) unless some wood is used directly for finished products not included first in semi-1202 
finished product amounts reported in the HWP statistics (cf. Section 12.5.1.1). In such cases, the Tier 1 and 2 1203 
methods could underestimate the inflow of carbon to the HWP pool in use. 1204 

The methods provided in these guidelines do not include estimates of HWP carbon storage associated with CO2 1205 
that is captured after biomass burning and held as part of a solid chemical or as a gas. 1206 

 1207 

 1208 

 1209 

 1210 

 1211 

 1212 

 1213 

 1214 

 1215 

 1216 

 1217 

                                                           
10 http://www.fao.org/faostat/en/#data/FO (2017/10/18) 
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