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Thg ageﬂof extinction © This article is more than 3 months old BUSINESS

Carbon offsetting .
Revealed: more than 90% of rainforest Faulty credits tarnish billion-dollar carbon
carbon offsets by biggest certifier are offset seller

worthless, analysis shows

Investigation into Verra carbon standard finds most are ‘phantom
credits’ and may worsen global heating

‘Nowhere else to go’: Alto Mayo, Peru, at centre of conservation
row

Greenwashing or a net zero necessity? Scientists on carbon
offsetting

Carbon offsets flawed but we are in a climate emergency

The age of extinction is supported by

the
guardian
org
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These trees near Mbire, Zimbabwe, shown in 2021, faced likely annihilation, according to the carbon project financed by South Pole |
BLOOMBERG



https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.japantimes.co.jp/news/2023/03/27/business/faulty-credits-tarnish-carbon-offset-trader/
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Bayesian State-Space SCM for Deforestation
Baseline Estimation for Forest Carbon Credit (Papers
Track)

Best Paper: Pathway to Impact

Keisuke Takahata (sustainacraft, Inc.); Hiroshi Suetsugu (sustainacraft, Inc.); Keiichi Fukaya
(National Institute for Environmental Studies); Shinichiro Shirota (Hitotsubashi University)

Google Scholar Q. SIeNIN
©  Top publications

Categories > Engineering & Computer Science > Artificial Intelligence ~

Publication h5-index h5-median
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3. International Conference on Machine Learning 254 463
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Bayesian State-Space SCM for Deforestation
Baseline Estimation for Forest Carbon Credit

Keisuke Takahata*, Hiroshi Suetsugu*, Keiichi Fukaya**, Shinichiro Shirota***

* sustainacraft Inc., Tokyo, Japan. ** National Institute for Environmental Studies, Ibaraki, Japan.
*** Center for the Promotion of Social Data Science Education and Research, Hitotsubashi University, Tokyo, Japan.

Background

Carbon credit

an incentive scheme to promote projects that have additional benefits
for climate change mitigation

expected to play an important role in offsetting the gap from net zero
emission after reduction efforts

Nature-based solutions (NbS) are important
+ GHG emission reduction from NbS will be the primal source of carbon
credits supply.

it calculation =
« #of credits
f (carbon stock in project scenario — carbon stock in baseline scenario)

« Baseline scenario is sometime controversial

lem

5

Issues on Carbon Credit

Junk carbon credit

. Unreasonable baseline setting (Bento et al, 2016; Haya et al., 2020)

. Can't account for external change (e.g. policy change on forest
conservation)
— The use of Synthetic Control Method (Roopsind et al., 2019; Correa
et al., 2020; West et al., 2020)

Early finance problems

. Result-based payment => Projected Carbon Units (Verra, 2022)

. Inaccurate projection due to too simplified methods; no uncertainty
information

No integrated methods that would solve both issues at the same time

. In SCM-based approach baseline estimation will be available after a
project starts
— Early finance problems remain

VMO0007: A REDD+ methodology for
emission reduction evaluation

» Reference region (RRD) is selected based on:
ion agents, factors, socit
+ Baseline ion: simple projection, with
(optional)
- projection approaches: 1) historical average, 2) linear/non-linear model
- pre-specified functional form and requirements on the fitting performance for 2)

ic variables, etc.
by spatial mapping

Annual deforestation rates

PAand RRD

source: The Valparaiso project PDD

Bayesian State-Space SCM

+ State-space model for annual deforestation rates
- 1,¢ (scalar) and z, (vector): annual deforestation rate of PA and RRDs
- Z, (vector): latent state vector for z,
- B: weight applied to RRDs to get the synthetic control (i.e. baseline)

Observation equation:
Relates to SCM (Brodersen et
al,, 2015; Abadie et al., 2010)
Transition equation: Local
linear trend model for
predicting the deforestation
rates of RRDs
Covariate-dependent prior to account for covariate matching

Use the idea of general Bayesian updating (Bissiri et al., 2016)

(8 | {2}i43) o exp(-wL(B: {z;}/2}))n(6)
Loss function: SCM-type quadratic loss
L(Bi{a;}/4) = 1/(2J) - (21 — XoB)'V (21 - XoB)

[vm} — W] Ate, €~N0,Q),
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NEURAL INFORMATION
., PROCESSING SYSTEMS

Data preparation

Forest map extract
MapBiomas

1
|
Forest polygon data \n\ deforestation rate

Annual
Project boundary’ within each
CAR (Brazil) for RRD S\\ polygon
Mean of covariates
jithin each polygon
Covariate data \ Ll
« Distance to road : \ ! 4
« Distance to
urban centers 5 e,
« Elevation extract '
+ Slope

*Followed West et al. (2020) for data preprocessing

Estimation results for the Valparaiso project

« The 90% interval of the ex-ante baseline includes the posterior mean of
the ex-post baseline at least up to three years forward => ex-ante
prediction worked to some extent.

+ The baseline according to VM0007 (0.75%) could have been
overestimated, but the project may have had a small positive effect,
especially after 2015
Cf.) There is an upward trend of deforestation rate in Brazil since 2012

3o
3
H
H

- Vear - v o

(a) Pre-intervention (T3 = 2010) (b) 5 years afterintervention (T = (c) 9 years after intervention (T} =
2015) 2019)

Blue solid line (—): the posterior mean of the estimated baseline with covariate balancing
Black dashed line (~): the posterior mean of the estimated baseline without covariate balancing
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Project Performance

ACRE Valparaiso1 Roads

Weight SCM
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Data availability

Area of deforestation (ex-post)

Area of deforestation (baseline)

Comparison

Relative Contribution: TOP 48% (0.18)
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Figure 6. Comparison of the old baseline and the allocated baseline according to the new
methodology
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Number of projects per project type and status
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