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Our Approach

Policies rather than Projects
Scale: National, Continental and Global

Venues: Congress, the Administration, the
UNFCCC, the IPCC, the scientific
community, social media — and businesses

Some primary but mostly secondary research
Translating scientific literature into Plain English
Based on the naive belief that facts matter
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The REDD/Carbon Market Offsets Debate: Big
Argument, Small Potatoes

DOUCLAS II. BOUCIIER

Tropical Farest and Climate Initiotive, Uiion of Concerned Scientists, Washingrn, DC, Usd

Baoth proponents and oppronents of using forest carbon mankets
10 pay for Reductions in Ewissions from Deforestation and for-
est De (REDD) bave their e. The
s mobilized by the principal drivers of defe b
Say, palm oil, and wood products—dwasf all REDD funding. even
if one only counts exports of these commodities from tropicad for-
est countries. By far the largest past of that REDD money bas come
Jrom pueblic funding, not carbon markets, and even that has mosily
been “voluntary market” funding, not offsets usable for regulator
compliance. While substantial carbon market growtls is projected,
the rules of most of those markets do not allow the use of REDD
offset credits. Tt is impoytant for those on both sides to realize that
they are talking about an alternative that is very small, compared
hoth to other kinds of REDD funding and to the scale of finance
operating to drive deforestation. Far more wrgent than continuing
the debate aliout whether forest carbon markets are a solution or a
shreat, is the question of bow 1o change the bebavior of the inds-
tries and commodities driving deforestation so as to move then to
a zero-deforestation business model.

KBYWORDS bsef. carbon markess compliance, credits dsforesta-
tion, drivers, forest, degiad Las s, offsets,
paim oil, pulp and pup«r REDL‘I soy. timber, voluritary
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Ruminants, climate change and

climate po

William J. Ripple, Pete Smith, Helmut Haberl|, Stephen A. Montzka, Clive McAlpine and Douglas H. Boucher

Greenhouse gas emissions from ruminant meat production are significant. Reductions in global ruminant

licy

numbers could make a substantial contribution to climate change mitigation goals and yield important
social and environmental co-benefits.

Ihough a main focus of climate
policy has been to reduce fossil fucl
consumption, large cuts in CO,
emissions alone will not abate climate
change. At present non-CO, greenhouse
gases contribute about a third of total
anthropogenic CO, equivalent (CO,e)
cmissions and 35-45% of climae forcing
(the change in radiant encrgy retained by
Earth owing to emissions of long-lived
greenhouse gases) resulting from those
emissions' (Fig 1a). Only with large
simultaneous reductions in CO, and
non-CO, emissions will direct radiative
forcing be reduced during this cenfury
(Fig. 1b). Methane (CH,) is the most
abundant non-CO, greenhouse gas and
because il has a ruch shorter atmospheric
lifetime (9 years) than CO, it holds the
potential for more rapid reductions in
radiative forcing than would be possible by
controlling emissions of CO, alone.

Ther stesevesl important authtopogenic
sources of GH,: ruminants, the f
fuelindustry, landfills, blom«\ss b\mnna
and rice prodhuction (Fig, 1 cus
on ruminants for four reasons. Flrst,
ruminant production is the largest source
of anthropogenic CH, emissions (Fig. 1<)
and globally occupies more area than any
ofherland use. Second, the relative neglect
of this greenhouse gas source suggests that
awareness of ils importance is

the process of enteric fermentation ina
multichambered stomach. Methanc is
produced as a by-product of microbial
digestive processes in the rumen.

Non ruminants or ‘monogastric’

animals such as pigs and poultry have a
single chambered stomach to digest food,
and their methane emissions are negligible
in comparison. There are no available
estimates of the number of wild ruminants,
but it is likely that domestic ruminants
greatly outnumber the wild population,
with a reported 3.6 billion domestic
ruminants on Earthin 2011 (1.4 billon
catle, 1.1 billion sheep, 0.9 billion goats and
0.2 billon buffalo)’. On average, 25 million
domestic ruminants have been added to the
planel each year (2 million per month)* over
the past 50 years (Fig. 1d).

Worldwide, the livestock sector is
responsible for approximately 14.5% of all
anthropogenic greenhouse gas emissions*
7.1 0f 19 G CO.e yr-!). Approximately
1% (3.1 Gt CO2 yr-) of the livestock
sector’s emissions are in the form of CH,
from enteric fermentation, manure and
rice feed, with the remaining portions
almost equally shared between CO, (27%,
2GtCOLe yr-) from land-use change and
fossil fitel use, and nitrous oxide (N0}
(29%,2 Gt COye yr™) from fertilizer
applied (0 feed crop ilds and manure’.

low. Third, reduclions in ruminant.
mumbers and ruminant meal production
weould sinmltancously benefit global food
security, human health and environmental
conservation. Finally, with political will
decreases in worldwide ruminant populations
could potentially be accomplished quickly
and relatively inexpensively:

Ruminant animals consist of both
native and domesticated herbivores that
consume plants and digest them through

2

more
(5.7 Gt uu/c yr') lo greenhouse gas
emissions than monogastric livestock
(14 Gt COe yr'), and emissions

due to cattle (4.6 Gt COse yr') are
substantially higher than those from
buffalo (0.6 Gt CO.e yr) or sheep
and goats (0.5 Gt COse yr-')’. Globally,
ruminants contribute 11.6% and cattle
9.4% of all greenhouse gas emissions
from anthropogenic sources. The total
area dedicated to grazing encompasses

26% of the terrestrial surface of the
planet’. Livestock production accounts for
70% of global agricultural land and the
area dedicated to feed-crop production
represents 33% of total arable land". The
teeding of crops to livestock is in direct
competition with producing crops for
Iuman consumption (food Security) and
climate mitigation (bioencrgy production or
carbon sequestration)’.

Deforestation has been responsible for a
significant proportion of global greenhouse
gas emissions from the livestock sector and
takes place mostly in tropical areas, where
expansion of pasture and arable land for
animal feed crops occurs primarily at the
expense of native foresis*®. Lower demand
for ruminant meal would therefore reduce
asignificant driver of tropical deforestation
and associated burning and black carbon
emissions. The accompanying reduction in
grazing intensity could also allow regrowth
of forests and other natural vegetation,
resulting in additional carbon sequestration
in both biomass and soils with beneficial
climate feedbacks

Lower global ruminant aumbers would
have simultaneous benefits for other
systems and processes. For example, in
some grassland and savannah ecosystens,
domestic ruminant grazing contributes to
Tand degradation through desertification
and reduced soil organic carbon. Ruminant
agriculture can also have negative impacts
on water quality and availability, hydrology
and riparian ccosystems*”. Ruminant
production can erode biodiversity
through a wide range of processes such
as forest loss and degradation, land.use
intensification, exotic plant invasions, soil
erosion, persecution of large predators and
competition with wildlife for resorces.

Ruminant production also has
implications for food security and human
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The Impacts of Oil Palm on Recent
Deforestation and Biodiversity Loss
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Is Your Supply Chain Part
of the Solution?

To protect your brand fom dims that E contbutes o ce-
f ak opic
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Yeur bus

‘sustainable forest management practioes.

Here's how your business can become a
leader in deforestation-free supply chains:

™ Publicly pledge to become deforestation-free.

Make 2 stiong, clear pledge that your business is expand
ts csfiiton of sustainabilty and acihvaly wordng to
ersurg thal nong of | aloide it uses or the produ
salls oo lropical da‘orestation. Thi wil nol oely
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responsbilty. As your pledge draws publcity, you company
wil be highighted = a leader

Fact Sheets (2-8 pages)
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Deforestation for Palm Oi1l by
Global Corporations






Deforestation

Scoring America’s Top Brands on Their
Palm Oil Commitments

Donuts, Deodorant,

Calen May-Tobin
Lael Goodman

March 2014
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Packaged Food Companies

Company

©5 Nestie

Good Food, Good Life
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International
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Example OVERALL

Brands SCORE

Toll House
PowerBar

Ben and Jerry's

Popsicle
Slimfast

Oreo
Ritz

Nutter Butter

Pop-Tarts
Nutri-Grain

Pillsbury
Nature Valley

Ore-lda

Smart Ones

Quaker G
Act Il popcorn Q
Marie Callender’s

Cool Whip Q
JELL-O

Deforestation-

free
Peat-free

© 0 0 o0

Traceability
Transparency
Early Action

5 o Strong commitment Some commitment

° Little commitment

e No commitment



Is Deforestation Necessary to Supply
the World’s Demand for Wood?






Projected growth in demand for wood
products (Elias and Boucher)

 We used the Global Forest Products Model

(GEPM)

* Developed by Joseph Buongiorno at the
University of Wisconsin

* A dynamic model; based mostly on FAO data

* Models future su

oply and demand, by product



Moderate demand growth for solid
wood products

FIGURE 3. Solid Wood Product Consumption
through 2060
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More rapid for paper products

FIGURE 5. Woodpulp-based Products Consumption through 2060
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The area of plantations needed to meet
2060 global demand 1s about 150
million ha - 1.e. relatively small

FIGURE 7. Fast Wood Plantation Area Needed to Meet 2060 Demand

Area (million ha)

1 1 &
O ! ! ! ! .

Wood-based Veneer/ Particleboard Fiberboard Woodpulp
Panels Plywood



These results are explained 12
more detail in the UCS repo
Planting for the Future

e Future

qu Demand [ for Wood Products Could Be

Friend]y to Tropical For,

ests




Greenhouse Gas Emissions due
to Meat Consumption
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Figure 1 of P. Smith et al. 2013. Global Change Biology 19:
2285-2302. Based on original analyses by F. Kraussman et al.

2008. Ecological Economics 65: 471-487



Agricultural Energy Food
Land (% of (% of
T o biomass)

“ '} | NONFOOD CROPS 3%

? PLANT FOOD g9, ) 85%
( 4
PIG cHicken 3%, TV W L 8%

biomass)

When it comes to land use around
the world, cows are the real hogs.
They use 86% of the energy from
agricultural land but account for
only 8% of the food we eat.

Cows are the

hogs.

oo § COWS 86%
%

GRAZING.
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Figure 1| Compound- and sector-specific emissions of greenhouse gases, associated radiative forcing
and global ruminant numbers over the past 50 years. a, Estimates of direct radiative forcing in 2008 for
CO, and non-CO, greenhouse gases from anthropogenic sources. b, Projections of radiative forcing in
four different scenarios: constant future emissions at 2008 levels (red); 80% reduction in only non-CO,
emissions (orange), 80% reduction in only CO, emissions (blue), and 80% reductions in both non-CO,

and CO, emissions (green). ¢, Estimated annual anthropogenic emissions from major sources of methane

in recent years. Error bars represent 1 standard deviation. d, Global ruminant numbers from 1961 to 2011.
Data for a-¢ from ref. 1, d from ref. 2.

Ruminants are a large,
increasing and
neglected source of
GHG emissions from
methane and
deforestation.

But they also could be
an important short-
term mitigation option,
since methane 1s a
much shorter-lived
climate forcer than

CO,.

Source: Figure 1 of W. Ripple
et al. 2014. Nature Climate
Change 4: 2-5
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Figure 2 | Average carbon equivalent footprint of protein-rich solid foods per kilogram of product from a
global meta-analysis of life-cycle assessment studies. Extensive beef involves cattle grazing across large
pastoral systems, whereas intensive beef typically involves feedlots. Meat substitutes are also known

as meat analogues, which are high-protein plant products that have aesthetic qualities (such as flavour,

texture, appearance) of specific types of meat. Error bars represent standard errors. Data from ref. 17.

4 NATURE CLIMATE CHANGE |

The greenhouse gas
footprint of cattle 1s
very high — not
only compared to
plant foods, but
also to other
sources of meat.

Source: Figure 2 of W. Ripple
et al. 2014. Nature Climate
Change 4: 2-5, with horizontal
lines added by me
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Ruminants, climate change and

climate po

licy

William J. Ripple, Pete Smith, Helmut Haber|, Stephen A. Montzka, Clive McAlpine and Douglas H. Boucher

Greenhouse gas emissions from ruminant meat production are significant. Reductions in global ruminant
numbers could make a substantial contribution to climate change mitigation goals and yield important
social and environmental co-benefits.

lihough a main focus of dimate
policy has been to reduce fossil fucl
consumption, large cuts in CO,

emissions alone will not abate climate
change. At present non-CO, greenhouse
gases contribute about a third of total
anthropogenic CC, equivalent (COe)
emissions and 35 5% of climate forcing
(the change in radiant energy refained by
Farth owing fo emissions of long lived
greenhouse gases) resulting from those
emissions! (Fig. 1a). Only with large
simulraneous reductions in CO, and
non-CO; emissions will direct radiative
forcing be reduced during this century
(Fi. 1b). Methane (CI1,) is the most
abundant non-CO, greenhouse gas and
because it has a much shorter atmospheric
lifetime (~9 years) than CO, it holds the
polential for more rapid reductions in
Tadiative foreing tan would be possible by
controlling emissions of CO, alone.

“Lhere are several importan anthropogenic
sources of CH,: raminants, the fossil
fuel industry, landfills, biomass burning
and rice production (Fig. Ic). We focus
on ruminants for four reasons. First,
ruminant production is the largest source
of anthropogenic CH, emissions (Fig. 1¢)
and globally occupies more area than any
otherland use. Second, the relative neglect
of this greenhouse gas source suggests that

the process of enteric fermentation ina
multichambered stomach. Methane is
produced as a by-product of microbial

26% of the terrestrial surface of the
planet’, Livestock production accounts for
70% of global agricultural land and the
area dedicated to feed-crop production

digestive processes in the rumen.
o s

animals such as pigs and poultry have a
single-chambered stomach Lo digest food,
and their methane emissions are negligible
in comparison. There are no available
estimates of the number of wild ruminants,
but it s likely that domestic ruminants
grearly outnumber the wild population,
with a reported 3.6 billion domestic
ruminanis on Earth in 2011 (1.4 billon
cattle, 1.1 billion sheep, 0.9 billion goats and
0.2 billon buffalo}:. On average, 25 million
domestic ruminaats have been added to the
planet each year (2 million per month)* over
the past 50 years (Fig. 1d).

Worldwide, the livestock sector is
responsible for approximalely 14.5% of all
anlliropogenic greenhouse gas emissions'
(7.1 0f49 GLCO.¢ yr ') Approximalely
44% (3.1 GLCO,e yr ') of the livestock
sector's emissions are in the form of CH,
from enteric fermentation, manure and.
tice feed, with the remaining portions
almost equally shared between CO, (27%,
2Gt COye yr™) from land -use change and
fossil fuel use, and nitrous oxide (N,0)
(29%, 2 Gt COze yr) from fertilizer
applied to feed crop fields and manure
R b iy mor

re

awareness of its importance is
low: Third, reductions in ruminant
numbers and ruminant meat production
weould sinmultaneously benefir global food
security, human health and environmental
conservation. Finally, with political wil,
decreases in worldwide raminant populations
could poleatially be accomplished quickly
and relatively inexpensively.
Ruminant animals consist of both
native and domesticated herbivores that
consume plants and digest them through

2

(5.7 Gt CO.2 yr') to greenhouse gas
sions than monogastric livestock
{14 Gt CO. yr'), and emissions

due to callle (4.6 GLCO,e yr7) are
substantially higher than those from
buffalo (0.6 Gt CO.e yr*) or sheep

and goals (0.5 Gt CO,e yr 1. Globally,
ruminants contribute 11.6% and catile
9.4% of all greenhouse gas emissions
from anthropogenic sources. The total
area dedicated lo grazing encompasses
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3% of total arable land’. The
feeding of crops to livestock is in direct
compelition with producing crops for
human consumption (food security) and
climare mitigation (bioenergy production or
catbon sequestration)”.

Deforestarion has been responsible for a
significant proportion of global greenhouse
gas emissions from the livestock sector and
takes place mostly in tropical areas, where
expansion of pasture and arable land for
animal feed crops occurs primarily at the
expense of native forests*. Lower demand
for ruminant meat vwould therefore reduce
a significant driver of tropical deforesation
and associated burning and black carbon
emissions. Lhe accompanying reduction in
grazing intensily could also allow regrowth
of forests and olher natural vegetation,
resulling in additional carbon sequestration
in both biomass and soils with beneficial
dlimare feedbacks'.

Lower global ruminant numbers would
have simultaneous benefits for other
systems and processes. For example, in
some grassland and savannah ecosysters,
domestic ruminant grazing contributes to
land degradation through desertification
and reduced soil organic carbon’. Ruminant
agriculture can also have negative impacts.
on veater quality and availability, hydrology
and riparian ecosystems®’. Ruminant
production can erode biodiversily
(hrough a wide range of processes such
s forest loss and degradation, land-use
intensification, exotic plant invasions, soil
crosion, persecution of large predators and
competition with wildlife for resources”.

Ruminant production aso has
implications for food security and human
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Problems We’ve Encountered

Differing Estimates from Different Studies
Net vs. Gross Deforestation

Estimates of Degradation (selective logging, shifting
cultivation, understory fires)

What/who are the Drivers?
Who 1s responsible (the end of the supply chain)?

How much carbon sequestration could come from
natural reforestation?



Reforestation and Net Zero
Global Emissions



Net Zero Emissions and why we
need to get there (and beyond)

Net CO, emissions (Gt CO, yr™)

@ >1.000 ppm CO.eq . RCP8.5
100+ (172 scenarios, RCP8.5) P 3.2-5.4 °C
o 720-1,000 ppm Relative t
2= : elative to
(148 scenarios, RCP6) e > 1850 12 ]900
80- 580-720 ppm =
(144 scenarios, RCP4.5) ' G
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2014 estimate - - = 2.0-3.7 °C
40+
20 ™|
Historical
0 emissions
RCP2.6
Net-negative global emissions 09-23°C
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The Paris Agreement

Agreed to by nearly 200 countries at the climate
change negotiations in December 2015

Its Article 4 expresses the long-term goal:

“...to achieve a balance between
anthropogenic emissions by sources and
removals by sinks of greenhouse gases in
the second half of this century...”



Forest and Landscape Restoration Opportunities Lower 48 states

Data from WRI. A world of opportunity for forest landscape restoration.

f7

- Wide Scale Restoration - Mosaic Restoration - Remote Restoration |:] Croplands/Urban - Restoration Not Needed



Year O







Year 13




My current research question:
How Good 1s Wood?

1.€.
How much could U.S. reforestation contribute to
the goal of Net Zero U.S. Emissions by 2050?
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My recent colleagues at the TFCI
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Sharon Smith, Miriam Swaffer and Lael Goodman



Thank you!

Doug Boucher
Union of Concerned Scientists
My e-mail address: dboucher@ucsusa.org
My UCS reports are at:

www.ucsusa.org/forests
My blog posts are at:

http://feeds.feedburner.com/TheEquationDougBoucher




