


Outline

Biogenic Carbon Cycle 101:

* Stock vs. Flux

* Net vs. Gross

* Anthropogenic vs. Natural

* Examples:
* Oregon headlines vs. FIA inventory
* Portlandia Chickens
* |PCCreporting

Carbon Accounting 101:
* Reporting vs. Comparing (aka what is the baseline?)

» Differences in Country vs. Product vs. Organizational Reporting (aka what
is the timeframe?)

Matching the question to the right accounting framework, Examples:
* | want to calculate the carbon benefit of my offset project
* | want to know the carbon impact of the wood product | am buying
* | want to report my company’s GHG emissions
* | want to know what will happen if we increase demand for wood
* | want to know what will happen if we stop/reduce harvesting




sun light

CARBON

The dry weight of tree wood is composed
mostly of solid carbon which remains in
this solid stored state until the wood
decays or is destroyed by burning.

Photo source: CO2 fertilizes forests around the globe e Forest Monitor (forest-monitor.com)

Photo Source: Carbon Sequestration & Sustainable Forest

PhOtosyntheSis 6C02 + 6H20 -> C6H1206 + 602 Management — Janicki Logging Co.
But Also:

Respiration  c.H ,0, + 60,->6CO, + 6H,0



Net flux = emissions
—sequestration =
Stock Change

Stocks/Pools=
Vegetation/Land;
Ocean;
Atmosphere; Fossil
Fuel

What does the atmosphere see?
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Figure 4. Global carbon cycle. Carbon (Gt C) stocks are denoted in parentheses and shown in gigatons. FItXes (Gt C per
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Currently, more
CO, going into
~ Ocean and Land
than going into
atmosphere = net
sinks

Fossil Fuel
emissions is
one way only =
always net
source

year) are assoclated with arrows and shown in gigatons per year.

Source: Janowiak, M.; Swanston, C. (May, 2017). Carbon and Land Management Introduction. U.S. Department of
Agriculture, Forest Service, Climate Change Resource Center. www.fs.usda.gov/ccrc/topics/carbon-land-mgmt/introduction




Anthropogenic vs. Natural Impacts on Biogenic Carbon Cycle

Agriculture, Forestry and Other Land Uses (AFOLU) Chapter 7

Table 7.1 | Net anthropogenic emissions (annual averages for 2010-2019?) from Agriculture, Forestry and Other Land Use (AFOLU). For context, the
net flux due to the natural response of land to climate and environmental change is also shown for CO, in column E. Positive values represent emissions, negative values
represent removals.

Natural and

Anthropogenic Natural response :
pog P anthropogenic
Total net Natural land sinks Net land-
Non-AFOLU . AFOLU as . .
AFOLU Net . anthropogenic including natural response atmosphere CO, flux
. anthropogenic o a % of total net ) . .
anthropogenic GHG emissions (AFOLU oot of land to anthropogenic (i.e., anthropogenic
emissions " S + non-AFOLU) o pod environmental change AFOLU + natural fluxes
emissions % emissions by gas . o .
by gas and climate variability®  across entire land surface
C=A+B D = (A/C) *100 E F=A+E
5.9 + 4.1 (book-
keeping models, managed
Co, GtCO,-eq yr™' soils and pasture). 36.2+29 42.0 £29.0 14% -125+3.2 -6.6 +4.6
010 0.8 (NGHGI/
FAOSTAT data)
o MtCH, yr! 157.0+47.1°¢ 207.5+£62.2 364.4 + 109.3 i
N GtCO,-eq yr™' 42+139 59+1.8 10.2+3.0 41%
MtN,0 yr~! 6.6 +4.0¢ 28+17 9.4+56
N,0
: GtCOy-eq yr~! 18+1.19 0.8+0.5 26+15 69%
11.9+44
(CO, component
Total | | GtCO-eqyr’ based on book-keeping 44 +34 559+ 6.1 21%
models, managed
soils and pasture)
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CLIMATE CHANGE

Timber is Oregon’s higgest
carbon polluter

4_new study finds that forests are key to reducing

Carl Segerstrom | NEWS | May 16, 2018 | From the print edition

Table 1.
Forest carbon budget components used to compute NECB [£ OPEN IN VIEWER
Flux, Tg Cy™' 2001-2005 2006-2010 2011-2015 2001-2015

NPP 73.64 759 73.57 758 73.57 758 73.60
Rh 4567 5M 45.38 5.07 4519 505 45.41
NEP 2797 915 2819 912 28.39 ol 2818
Harvest removals 8.58 § 777 0.54 8.6l 0.6
Fire emissions 2.37 : 179 0.2 097 on

NECB i 914 913

COLLAPSE A

Average annual values for each period, including uncertainty (95% confidence interval) in Tg C y™' (multiply by 3.667 to get
million tCO4e).
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Source of graph and Table 1 from: Law et al (2018)




As long as land remains in forest, as some plots lose carbon via harvesting,
many more are growing, removing carbon from the atmosphere.




USDA
Sl United States Department of Agriculture

A spatial and Carbonin
temporahview | Tyme and Space

Carbon stocks in forests are always in flux due to variations in
age, disturbance, and environmental factors. Detecting patterns
and trends requires taking a broad view in both space and time.

o@
5 Forests can be
© N carbon sources, sinks,
- or neutral, depending on




The Carbon interactions between

IPCC WGII- Impacts
and Adaptation

~

Land and other systems

Chapter 5- Chapter 6-
Demands Energy

Chapter 3&4:

(food and fibre) (supply of biomass)
Near and
tong-term—— Chapter 10- Chapter 7- Chapter 9-
Ta rgets i Tra nsport AFOLU The Built

(biofuels) Environment

Chapters 13 Chapter 11- Chapter 8-

Industry Urban (city
(raw materials) Cooling)

17: Policies,
Investment,

Chapter 12- Cross Sectoral
SDGs

From: Adapted from Figure 7.1, IPCC AR6 Working Group lll Final Draft, Chapter 7. April 2022,

IPCC AR6 WAGIIl FinalDraft FullReport.pdf




Carbon emissions and sequestration in the forest supply chain

DATA

1 T cabonf
(Forest Carbon Sequestration,
Storage & Biogenic Emissions)

Emissions a.Term Car
(Industrial Emissions} Stora e

SUPPLY .
CHAIN ‘ /\
TR . L ‘

FOREST PRODUCTS

SUPPLY CHAIm

(Substitution)

OTHER MATERIALS
SUPPLY CHAINS

Source: NAFO, 2023



Standards Governing Wood Product EPDs

Regional Data
Development for Forest
Resources and Wood
Manufacturing processes

LCI
|

LCIA

Impact Assessment based
on TRACI Criteria for all
impacts required under the
PCR and EPD (US EPA)

ISO standards

ISO 14040
ISO 14044
ISO 21930

Summarization and
Integration of LCIA

data consistent with
ISO, PCR and EPD
requirements

LCA

http

—)

‘carbonleadershipforum.org/wood-carbon-seminars,

PCR

EPD

North
American
Wood PCR
(ULE 2019)

Synthesis and
aggregation of
national
product data
e.g. North
American
Softwood
Lumber EPD
(2013, 2020)



Physical carbon
accounting
(t€COLe)

Attributional Consequential
methods methods

|
s

National Facility Ic'evel cityfesiingg Poll'cy/ Project Ie.vei
inventories accounting avertores action accounting
(IPCC) (e.g. ETS) accounting (e.g. CDM)

(

o Portfolio .
Attributional Corporate catbon Consequential

productLCA || inventaries footprinting n

\

Global Personal
level carbon
accounting footprinting

Figure 1. Categorization of physical GHG accounting methods as “attributional” or “consequential”.




Level of

Analysis
Country
Timeframes vary
with Different Product LCA

Reporting
Frameworks

Organizational

Example

National GHG
Inventories
(IPCC
reporting to
UNFCCC)

Environmental
Product
Declaration
(EPD)

GHG Protocol

Timeframe

Annual

Life cycle

Scope 1 = annual; Scope 3
emissions and removals can
include upstream and downstream
over life of product (life cycle/time
element).

13



What is Scope 1, Scope 2, Scope3 Reporting?

Scope 2 Scope 1
INDIRECT DIRECT

Scope 3 Scope 3

A INDIRECT INDIRECT
purchased "
transportation -‘i'

goods and \-_ b
= "L F and distribution 9
purchased electricity, steam, = : : : d ]
H = investments

d: heating & cooling for own use .
leased assets '
. m :i’
e
franchises

®
processing of

|
capital ;
g o y
old products

lms

company
facilities

goods

employee

eier commuting -
energy related : ‘ '-A. )
activities -ﬁ- BEEEE bisiness
- company

——] travel
transportation vehicles
and distribution waste
generated in
operations

use of sold
products

Upstream activities Reporting company Downstream activities




| want to calculate the carbon in my forest
offset project.

Methodology Forest Offset \ I

. . How a Carbon Offset works.
Consideration

1 @ = 1 Metric Ton of Carbon Dioxide Reductions

Accounting Compare against
CounterfaCtuathervent'on Carbon Emissions = Carbon Offsets
accounting = |

Timeframe Long (long enough to adhere to
permanence principal)

Other Offset intended to balance
against an emission. Need to
have additionality and consider
leakage




| want to know the carbon impact of the
wood | am buying

M Purchased Wood \ I

ethodology
Consideration

1 1 H (Fores! Carbon ssquesmun Enmissions Stma. e
Accounting Attributional/Inventory S o) R "
Timeframe Long (e.g. cradle to grave, ‘ N e N 9 a)

cradle to gate, or over specified | wwmones L T & ok 4Ry g ====loyy =
SUPPLY CHAIN —_
time horizon) ‘ T - Ll
. . OTHER MATERIALS =
Other Forest hard to include, but if PP s P

include must consider risk of
reversal over specified time
horizon.




| want to report my company’s GHG emissions
and removals

Methodology
Consideration

Corporate Inventory

Accounting Attributional/Inventory

Timeframe Scope 1= Annual; Scope 3 = mix
of annual and life cycle

Note Target setting could include

consequential

Scope 2 Scope 1
INDIRECT DIRECT

- Scope 3 Scope 3
- INDIRECT INDIRECT

Reporting company



| want to compare a wood building vs. a
concrete building

Methodology Wood building vs. Concrete
Consideration Building

Accounting Either attributional or
consequential

Timeframe Long (e.g. cradle to grave,
cradle to gate, or over specified
time horizon)

notes Choice of accounting depends
on whether you are making
comparison as consumer choice
or in a policy




| want to know what will happen if we increase
or decrease demand for wood

Methodology Scenario- Increase Demand for
Consideration Wood
Accounting Consequential
Timeframe Specified time horizon (but i "1 Major wood
. . H nwe pro_ducmg
longer gives fuller picture) i §  regions
Notes Should include global ; — bark beetles‘ar%i fire — mostly
. . 4 National Forest§ driving the
economic-forest modelling to vend o §
understand impact of demand —

on forest investing/growth.
Should also include |
displacement/substitution of B ——
the product mixes.

Can also look at past empirical
data.

rrrrrrrrrrrrrrrrrrr

Source: Oneil 2022. From RPA data
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