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https://features.propublica.org/brazil-carbon-offsets/inconvenient-truth-carbon-credits-dont-work-deforestation-redd-acre-cambodia/

Almost half of all offsets come from forestry and land use projects

!

Renewable energy
Energy efficiency

Share of credits issued, by project type (%)

Forestry & Land Use

Forestry: avoided deforestation or 4 % B
reforestation "

Transport

Waste Management
Chemical Processes
Ag ri Ccu |tu re & Household & Community

M eth ane Ca ptu re Industrial Manufacturing
. FT Article

Carbon Capture & Storage

Household (e.g. cook stoves)

https://www.pureleapfrog.org/ba/carbon
neutral-fags

Agriculture

Transportation

Source: Berkeley Carbon Trading Project
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https://www.pureleapfrog.org/ba/carbon_neutral-faqs/
https://www.ft.com/content/cfaa16bf-ce5d-4543-ac9c-9d9234e10e9d
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S\ o Net Zero + NDCs COP26 UK, EU Indla etc.; | |

l S0ffset prices have risen this year amid growing demand

& * GFANZ: 5130tn assets net zero by 2050; - Bl

B — Corsia-eligible offsets® Nature-based offsets Household devices offsets™

= * Shell, BP, claim net-zero using offsets;
e 2017 — 2019: S750m carbon offsets traded (FT);

" * Evidence:
 ProPublica: Only 50% success rate in Acre, Brazil;

e Calel et al. (2021) CDM: 40% of projects are
additional, none are 100% individually.

» 37% of forest projects overlapped with PAs (REDD+)

FT Article
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https://www.ft.com/content/cfaa16bf-ce5d-4543-ac9c-9d9234e10e9d
https://features.propublica.org/brazil-carbon-offsets/inconvenient-truth-carbon-credits-dont-work-deforestation-redd-acre-cambodia/
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gUIlty Untll proven innocent” ‘ Offse’l prices have rlse this year amid growing demand
“scaling up could be dangerous” R S s o e

“surplus of bad offsets” T SRR )
“no trust in the current system”

Science Based Targets: No offsets!

= * Financial institutions, ETS schemes: no credits. 7

But:
“perfect is the enemy of the good”

“improved governance required” 2 ET Article
* Improvements ~

Stand. Chart. + Mark Carney Task Force

“standardise contracts..... trust and fungibility
of the carbon offset market”
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https://www.smithschool.ox.ac.uk/news/articles/201211-right-topics-wrong-emphasis.html
https://www.ft.com/content/cfaa16bf-ce5d-4543-ac9c-9d9234e10e9d
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| Clear problems and risk W|th offsets M o !
° |mperma nence 20ffset prices have risen this year amid growing demand

.‘S’.&-P carbon credit prices (§/MtCO2e)

e Risk of failure
* Additionality

= Corsia-eligible offsets* Nature-based offsets Household devices offsets™

* What is the social value of offsets?
* How oughtthey to be “priced”
e Should they be a part of the net-zero strategy?

FT Article

 Nature-Based Solutions
4 * Biodiversity is also important '~'-=
 (Dasgupta Review 2021, Kunming COP15: 30 by 30) 7* ‘
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AN * The social value of an offset (SVO) formula

. 5,
SVOi’f,’?z = SCC (x ‘r')T1 (1 IR e(x r)v) ( )

delay imtil T1 Impermanence

failure risk

r+¢—x

(r—x)
r—-x+¢+¢
addition&lity risk|

& * Number of risky offsets that compensate 1 tonne of CO2 emissions?

* Calibrateto analytical climate models and RPCs

'-‘-;f-;:fi-‘-? * Result: SVO is more than zero and less than the social cost of carbon
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Joos
—— Best fit Joos et al
FAIR

Effect on atmospheric CO2 (GtCO2)

L A ! ! I ! I !
2020 2030 2040 2050 2060 2070 2080 2090 2100
years

(Joos et al, 2013; Geoffroyet al 2013, CIMP5 ensemble)

[ Deciles Joos-Geoffroy combinations
———— Best fit Joos-Geoffroy ensemble
FAIR

Effect on temperature reduction (°C)

| |
2020 2030 2040 2050 2060 2070 2080 2090 2100

years
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 - & * Social cost of carbon is the discounted sum of marginal damages

SCC, = j R AR O R
t

A e/
=T+¢ marg damage
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= f\ 8 + Project absorbs emission from moment t; to 7, (definev =1, — 77)

h 5 To+§
N SVOT1T2 =] e—r(t_tO)( DT dt

t=11+¢ marg damage
* This is the difference between present values of the SCC;, and SCC.,
SVO, ., = e "ntIscc, —eT(RtsCC,

: e “Correction factor” compared to SCC (eternal riskless project), if x is the growth rate of the SCC:

SVO =80 Cy. e gily | (L= e

delay until Ty  [mpermanence

na [ Tope i ALY 1
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("% * Probability of project surviving longer than TyearsisP(t>1) =e ?7
=¥ * The risk has a similar effect as the discount rate

11,72

T2+$
svo? = f S PIIEET 0. 7= 30 P s S
t

o/
=T1+$ marg damage
“Correctionfactor”:

fallure rlsk

delay il Ty Impermanence
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Additiofiality Fisk~" e |2 7 7

Pt Failure risk Time of failure of the project

\

P ATAS
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time

Non-additionality for reforestation project
Time of reforestation in baseline scenario

»

»
'

time

Non-additionality for forest preservation project

Time when the forest is cut in the baseline
scenario
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i f ';-.‘.. * Reforestation project: constant probablllty @ of non-additionality (reforestatlon
f ¥ inthe baseline) = add up ¢ and ;

)

= « Conservation project: constant probability @ in the baseline that the forest would
= have disappeared (and the project becomes additional);

<1t)=1—e %7,

- (r—x) (r —x)
r+¢—%_z—x+¢+@

_failu{‘e risk  additionality risk |

g(x—‘r)ri (1- e(x—r)(rz—fl))

delay until Tq Imp ermanence

~~Ben Groom (‘Exét'e'r(LEEP, LSE/GRI) anderrattk Venmans (LSE/GR/ / P y
' X i 3 - ’



- “f> .;;. e
VR, -
e b
» ‘.( . ',;.' > %»
2 & .
» v B . E T



h 3 rb%ra/rv,’\Pafh

= * Marginal damage: Yr = —YyT;
= * Simple, flexible integral form for the SVO correction factor:

syo e [ e~ (rtor )T oy T gt

T1+¢

SCC ft‘:fe—"”t(thTtdt

* Both the damage factor and the TCRE cancel out!
* Could allow for projects that gradually absorb/emit carbon over time.
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IPCC Risk Risk SVO Correction factors SCC (%/tCO2)

Scenario at start at end (max.duration, v) Damages ()

(Temp in @ o+ 25 50 100 fo’s) ~=0.0077 ~=0.0025

Howard and

2100) Sterner. 2017Nordhaus, 201
RCP 2.6 1000 0 24%  44% 0% Q@ 109 35
(1.8°C) 0.25 23%  42%  63%  83% 109 35
0.5 23%  40%  58% 1% 109 35
0.5 0 23%  43%  69%  99% 109 35
| 0.25 2%  40%  62%  82% 109 35
' T 0.5 2%  38%  56%  69% 109 35
SVO Corre Ct 1O n e 0.25 0 2%  41%  6T%  9T% 109 35
FaCtOrS Callbrathn ' 0.25 20%  39%  60%  80% 109 35
| . 0.5 36%  54%  68% 109 35
S RCP 3.4 1000 0 19%  37%  66%  100% 142 46
* SVO can be U_5€d to & (2.6°) 0.25 19%  35%  59%  81% 142 46
evaluate optimal _ B 0.5 18%  33%  53%  68% 142 16
net-zero strategy: % 0.5 0 18%  36%  65%  99% 142 46
e BC Ri 2 SVO; < SV0oj & A 0.25 18%  34%  58% = 80% 142 16
. 0.5 17%  32%  52%  67% 142 46
0.25 0 17%  35%  63%  97% 142 46
0.25 16%  33%  56%  79% 142 46

0.5 16% 31% 51% 66% 142 46




IPCC Risk Risk SVO Correction factors SCC (§/tC0Os)

Scenario at start at end (max.duration, v) Damages ()
(Temp in @ ¢+ 25 50 100 0o 4=0.0077 ~=0.0025
2100)
RCP 6.0 1000 0 17%  34%  64%  100% 161 52
(3.1°C) 0.25 17%  32% 5%  81% 161 52
0.5 16%  31% 51%  67% 161 52
0.5 0 16%  33%  63%  99% 161 52
0.25 16%  31%  56%  80% 161 52
0.5 15%  30%  50%  66% 161 52
) NErE % 0.25 0 15%  32%  61%  98% 161 52
0.25 14%  30%  55%  78% 161 52
% & diiDfFadtic 0.5 14%  28%  49%  65% 161 52
RCP 8.5 1000 0 13%  29%  60%  100% 233 76
*ls permanence (5.1°C) 0.25 13%  27%  53%  79% 233 76
d Iways desirable? 0.5 12%  25%  4T%  64% 233 76
e 5*)5 year offset = 0.5 0 12%  28%  59%  99% 233 76
e P 0.25 12%  26%  52%  78% 233 76
0.5 12%  24%  46% = 64% 233 76
e Easier contracts? 0.25 0 1%  27%  58%  98% 233 76
: | 0.25 1%  25%  51% 7% 233 76

B 0.5 11% 24% 45% 63% 233 76
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W ° ii) Portfolio of a temporary and a permanent project;
! » Portfolio preferredif:

{

G, o G IR L) g

1,12

K Defining x as the mean rate of increase in the cost of projects:

CTMZ < (1 o e(x—r)(fz—n))(;rl,oo

* If x is the efficient growth (of SCC) we obtain our previous result (x < r);

e Under Cost Effectiveness: x = r (Hotellings Rule);
 Temporary projects are worthless: ignore the delay value;

* Non-welfare maximizing x will give non-welfare maximizing decision rule.
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Offsets: impermanent, risky and potentially non-additional: still have social value
(SVO) due to delay (between zero and the SCC);

Nature based solutions: although often uncertain, are not valueless;

The BCR of NBS can be competitive compared to other offset technologies;

CEA does not value the benefits of delay; CBA better (using SVO)

Policy and governance:

* Carney Task Force: contracting should take into account SVO;
Offset risk-ratings;
Disclosure by providers;
Comparisons can be done using our value-based correction factor
Extensions to systematic risks
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NOffset prices have risen this year amid grﬂwing demand
S&P carbon credit prices (5/MtC0O2e)

Mature-based offsets Household devices offsets**

https://www.ft.com/content/cfaal6bf-ce5d-4543-ac9c-9d9234e10e9d
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Table 1: Adjustment factors for non-permanence and risk. We assume a quadratic damages proportional to GDP

erp —%TE) with damage parameters of Howard and Sterner (2017) (Column 8) as well as Nordhaus (2017) (Column 9).

Temperature pathways evolve according to SSP1-RCP2.6; SSP4-RCP3.4; SSP4-RCP6.0 and SSP5-RCP8.5 (Riahi et al. !
2017, www.https://tntcat.iiasa.ac.at). Other parameters are r = 3.2%; 71 = 3year;( = 0.0006°C /GtCO2; GD Pgrowth =
2%;To = 1.2°C. We use equation 9 . For ¢ = [0.5 0.25] the likelihood that the project is additional after 5 years is 92%
and T1% respectively. For ¢ + ¢ = [0.0025 0.005] the likelihood that the project is additional after 50 years is 78% and 88%

respectively. AL 5
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