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B.1 General
Where emissions arising from the use phase of a
product, or from its final disposal, occur after the first
year following the formation of the product but within
the 100-year assessment period, the impact of these
emissions shall reflect the weighted average time the
emissions are present in the atmosphere during the
100-year assessment period. 

Note 1 The formulae presented in this Annex represent 
a simplification of the approach outlined in Table 2.14
(footnote (a)), Chapter 2 of IPCC 2007 (see Clause 2). 
Full implementation of the IPCC approach will result in a
more precise result. 

Note 2 The approach presented in Table 2.14 (footnote (a)),
Chapter 2 of IPCC 2007 (see Clause 2) is applicable to CO2
emissions only, while the approximation presented here is
applied to GWP data assessed under this PAS. As a result,
the approximation will be less accurate where the overall
CO2e emissions of the product include a significant 
non-CO2 component. 

Annex B 
Calculation of the weighted average impact of emissions arising
from the use phase and final disposal phase of products (normative)
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100–(0.76 x to)

100

100
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∑ x i.(100–i )

(0.2 x (100–11)) + (0.2 x (100–12)) + (0.2 x (100–13)) + (0.2 x (100–14)) + (0.2 x (100–15))

100

= 0.87

B.1.1 Specific case: delayed single release 

Where emissions from the use phase or the final
disposal phase of a product occur as a single release
within 25 years of the formation of the product, the
weighting factor to be applied to the GHG emissions
released at that time shall reflect the number of years
of delay in the emissions being released (i.e. the
number of years between formation of the product
and the single release of the emissions) according to:

Weighting factor =

Weighting factor =

where 
to = the number of years between formation of the

product and the single release of the emissions. 

B.1.2 General case: delayed release

In cases not covered in B.1.1, the weighting factor 
to be applied to the GHG emissions released in the
atmosphere shall be calculated according to:

where 
i = each year in which emissions occur, 

x = the proportion of total emissions occurring in any
year i. 

Note For example, if use phase emissions were to be
delayed for 10 years following formation of the product,
with total emissions being released evenly over the following
five years, then the weighting factor that represents the
weighted average time these emissions are present in the
atmosphere would be:

In this example, the total amount of use phase emissions,
expressed as CO2e, released during the 100-year assessment
period, would be multiplied by a factor of 0.87 to reflect the
weighted average time these emissions are present in the
atmosphere during the 100-year assessment period.
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Where carbon storage, or the uptake of atmospheric
carbon, over the life cycle of the product occur within
the 100-year assessment period, the impact of this
storage or uptake emissions shall reflect the weighted
average time of storage during the 100-year
assessment period. 

C.1.1 Specific case: biogenic carbon storage following
product formation 

Where the full carbon storage benefit of a product
exists for between 2 and 25 years after the formation
of the product (and no carbon storage benefit exists
after that time), the weighting factor to be applied to
the CO2 storage benefit over the 100-year assessment
period shall be calculated according to:

Annex C
Calculation of the weighted average impact of carbon storage 
in products (normative)

100

100

i=1

∑ xi

(1 + 1 + 1 + 1 + 1 + 0.8 + 0.6 + 0.4 + 0.2 + 0)

100

= 0.07

where 
to = the number of years the full carbon storage

benefit of a product exists following the
formation of the product. 

100

(0.76 x to)
Weighting factor =

Weighting factor =

C.1.2 General case: biogenic carbon storage or
atmospheric carbon take-up

In cases not covered in C.1.1, the weighting factor 
to be applied to the CO2 storage benefit over the 
100-year assessment period shall be calculated
according to:

In this example, 100% of the carbon storage benefit occurs
over the first five years; this then decreases 20% (0.2) per
year over the next five years. Therefore, the total amount 
of biogenic carbon, expressed as CO2e, stored in the
product would be multiplied by a factor of 0.07 to reflect
the weighted average impact of biogenic carbon stored in
this product over the 100-year assessment period. 

where 
i = each year in which storage occurs, 

x = the proportion of total storage remaining in 
any year i. 

Note For example, if a product were to store biogenic
carbon over a period of five years following formation 
of the product, and the amount of carbon stored were to
then decrease evenly across the following five years, the
weighting factor that represents the weighted average 
time of carbon storage in the product would be:

C.1 General
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Annex D
Calculation of emissions arising from recyclable material inputs
(normative)

D.1 Recycled content originating from the
same product system
Where the life cycle of a product includes a material
input with recycled content originating from the same
product system, the emissions arising from that
material shall reflect the product specific recycle
content and/or recycling rate based on the calculation
given below.

D.1.3 Demonstration of product specific recycle
content and/or recycling rate

Where emissions associated with product specific
recycled content and/or recycling rate are determined
in accordance with D.1, the organization implementing
this PAS shall record the product specific recycle
content and/or recycling rate. 

D.2 Other types of recycling
Where the life cycle of a product includes a material
input with recycled content other than that described
in D.1, the emissions arising from this material shall be
assessed using an approach consistent with BS EN ISO
14044:2006, 4.3.4.3.

Note The treatment of recycling will be given further
consideration in future revisions of this PAS.

D.3 Recording the basis of the treatment of
recycling
Where the assessment of the life cycle GHG emissions
of a product includes emissions arising from the
recycling of material, the approach adopted in
assessing the GHG emissions associated with recycling
shall be recorded and retained (see 4.4).

Emissions / unit = (1 - R1) x EV + (R1 x ER) + (1 - R2) x ED

where
R1 = proportion of recycled material input, 

R2 = proportion of material in the product that is
recycled at end-of-life, 

ER = emissions arising from recycled material input, 
per unit of material, 

EV = emissions arising from virgin material input, 
per unit of material, 

ED = emissions arising from disposal of waste material,
per unit of material

D.1.1 Material input with system average recycle
content and recycling rate

Where the life cycle of a product includes a material
input that contains the system average proportion of
recycled content and is recycled at the system average
recycling rate for that product category, the calculation
in D.1 shall reflect the system average recycle content
and recycle rate.

Note It is assumed that materials are recycled in a steady-
state system. This may not be the case for some materials
where the total stock of material in use is increasing or
decreasing over time. 

D.1.2 Material input with a product specific recycle
content and/or recycling rate

Where the life cycle of a product includes a material
input with a specified proportion of recycled content
and/or the material in the product has a recycle rate
that is different from the average recycle rate for that
product category, the emissions arising from that
material shall reflect the product specific recycle
content and/or recycling rate. 
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GHG emissions arising from specified changes in land
use for a selection of countries shall be as given in
Table E.1. 

Note 1 The information in Table E.1 is derived from 
the Office of the Renewable Fuels Agency’s technical
guidance [5].

Note 2 See 5.5.1 for determining the GHG emissions
associated with land use change where there is limited
knowledge regarding the location or type of land use
change.

Note 3 For emissions from land use change in countries 
not listed in this Annex, refer to IPCC Guidelines for 
National Greenhouse Gas Inventories (see Clause 2), 
with particular reference to Chapter 5, Section 3 of IPCC
2006 Guidelines for National Greenhouse Gas Inventories
which provides details on how to apply the standard
methodology to calculate the carbon lost when land is
converted to cropland.

Annex E
Default land use change values for selected countries (normative)

Table E.1 Default land use change values for selected countries

Argentina Annual cropland Forest land 17

Grassland 2.2

Perennial cropland Forest land 15

Grassland 1.9

Australia Annual cropland Forest land 23

Grassland 2.2

Perennial cropland Forest land 21

Grassland 1.9

Brazil Annual cropland Forest land 37

Grassland 10.3

Perennial cropland Forest land 26

Grassland 8.5

Canada Annual cropland Forest land 17

Grassland 2.2

Perennial cropland Forest land 16

Grassland 1.9

Finland Annual cropland Forest land 15

Grassland 7.3

Perennial cropland Forest land 14

Grassland 6.9

France Annual cropland Forest land 18

Grassland 4.5

Perennial cropland Forest land 14

Grassland 4.2

Country Current land use Previous land use GHG emissions
(t CO2e / ha/yr)
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Germany Annual cropland Forest land 21

Grassland 7.0

Perennial cropland Forest land 14

Grassland 6.7

Indonesia Annual cropland Forest land 33

Grassland 19.5

Perennial cropland Forest land 31

Grassland 17.7

Malaysia Annual cropland Forest land 37

Grassland 10.3

Perennial cropland Forest land 26

Grassland 8.5

Mozambique Annual cropland Forest land 24

Grassland 3.6

Perennial cropland Forest land 22

Grassland 3.2

Pakistan Annual cropland Forest land 16

Grassland 3.6

Perennial cropland Forest land 15

Grassland 3.2

Poland Annual cropland Forest land 21

Grassland 7.0

Perennial cropland Forest land 14

Grassland 6.7

South Africa Annual cropland Forest land 26

Grassland 1.6

Perennial cropland Forest land 25

Grassland 1.2

Ukraine Annual cropland Forest land 18

Grassland 6.2

Perennial cropland Forest land 18

Grassland 5.8

United Kingdom Annual cropland Forest land 27

Grassland 7.0

Perennial cropland Forest land 20

Grassland 6.7

United States Annual cropland Forest land 17

Grassland 1.9

Perennial cropland Forest land 16

Grassland 1.5

Country Current land use Previous land use GHG emissions
(t CO2e / ha/yr)
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