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Forest carbon offsets are failing

Analysis reveals emission reductions from forest conservation have been overestimated

By Julia P G Jones %2 and Simon L Lewis®*

Conserving tropical forests is of utmost im-
portance for the future of humanity and biodi-
versity. Changes in land use, mostly deforesta-
tion in the tropics, emits 5 billion metric tons
of carbon dioxide annually; second only to fos-
sil fuel use which emits 35 billion tons (1). Driv-
ing both sources of emissions down to net ze-
ro is needed to stabilize global temperatures
(2). One controversial approach taken to tack-
le fossil-fuel emissions from private compa-
nies, individuals, and governments has been to
‘offset’ them, by investing in projects to either
stop emissions that would have otherwise oc-
curred, such as by reducing deforestation, or
by investing in carbon uptake projects, such as
forest restoration. On page XXX of this issue,
West et al. (3) show that the former--
offsetting through paying projects to reduce
emissions through avoiding tropical deforesta-
tion-- is not reducing deforestation as claimed,
and therefore it is worsening climate change.

West et al. studied 26 projects spanning six
countries across three continents. These pro-
jects issued REDD+ (Reducing Emissions from
Deforestation and Degradation) credits to the
voluntary carbon market. Each credit equates
to one metric ton of carbon dioxide that has
not been emitted, because of the existence of
the project, which conducts activities to lower
deforestation in the project area. The credits
studied by West et al., were issued under the
Verified Carbon Standard, the largest crediting
program in the voluntary market for forestry
and land-use carbon credits, with an estimat-
ed value of USD $1.3 billion.

West et al. found that most projects did
not substantially reduce deforestation, while
the few that did, reduced it much less than
had been claimed. Furthermore, for a subset
of 18 projects where publicly available infor-
mation was available, the credits have been
used to offset almost three times more carbon
dioxide emissions than were avoided by the
projects. A further 47 million misleading cred-
its exist and may be sold as ‘offsets’ in the fu-
ture.

West et al. use the Synthetic Control
Method (4) to robustly estimate how much
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the REDD+ projects reduced deforestation.
They compared this to the predictions made
using the Verified Carbon Standard methods,
that is the basis upon which the number of
credits was sold. Measuring deforestation is
relatively straightforward using satellite tech-
nology, however, calculating the extent to
which REDD+ projects have decreased defor-
estation is more complicated. It relies on esti-
mating an inherently unknowable counterfac-
tual (5): how much deforestation would have
occurred in the absence of the project.

For each REDD+ project, West et al. identi-
fied a set of potential control areas of a similar
size and with similar characteristics as the pro-
ject area and constructed a ‘synthetic control’.
This is a weighted average of potential con-
trols, chosen to be as similar as possible in
terms of both predictors of deforestation and,
crucially, in trends in deforestation before the
project started. The projects’ outcome is calcu-
lated as the difference in deforestation be-
tween the ‘synthetic’ REDD+ project control
and the actual REDD+ project, during the years
the project was active. As well as calculating
the effect of individual projects on deforesta-
tion, they also estimate the average treatment
effect for all the projects in a country or region
and vary how they select potential controls.
These extensive robustness checks provide
additional confidence in the core result.

Why have the methods used by REDD+
projects failed to produce credible esti-
mates of avoided deforestation? The Veri-
fied Carbon Standard provides flexibility in
how projects estimate a ‘baseline’ (usually
based on extrapolation of historical defor-
estation) against which deforestation in
REDD+ projects is compared and credits is-
sued. West et al.,, note that this flexibility,
together with a tendency to locate projects
in areas with low background deforestation
(6), has resulted in a situation where pro-
jects tend to predict higher deforestation
than in practice would have occurred in the
project area. This makes REDD+ projects
appear more successful at reducing defor-
estation than they were.

The implications of West et al.’s findings
are far reaching. Misleading offsets carry nega-
tive consequences for the climate because
they are not offsetting the emissions released;
for forest conservation, because they are not
reducing deforestation as much as claimed;
and for the future finance of forest conserva-

tion, because the reputational risks of being
tainted by accusations of greenwash, (i.e., mis-
leading or deceptive environmental claims)
may deter future investments (7). Because of
the importance of nature-based solutions to
stabilizing the climate, by for example, reduc-
ing tropical deforestation (8), the conclusions
of West et al. have serious consequences for
global temperatures.

Some argue that offsets which use avoided
emissions are a flawed approach to tackling
the climate crisis (9), because balancing fossil
fuel emissions with those from land-use
change does not achieve the cuts needed to
stabilize the climate system (10). Furthermore,
offsetting reinforces global inequalities be-
cause high-income individuals and companies
continue to pollute, whereas low-income indi-
viduals and countries bear the costs associated
with reducing emissions.

On the narrower question of the credibility
of the voluntary carbon market, the study of
West et al. shows that major changes are
needed in the way credits are calculated. Yet,
this alone will not protect tropical forests. De-
forestation is primarily driven by demand for
land to produce agricultural commodities (11).
This demand can be reduced by reducing food
waste from farm to fork; increasing yields on
existing agricultural lands; and reducing de-
mand for meat and dairy by high-consumers,
because animal-produced food uses land inef-
ficiently (12). Companies would also need to
be regulated to ensure deforestation-free
commodity supply chains (13). Additionally, if
the income from agriculture is to be foregone
then countries and communities will require
income from land that remains forest, which
will need to come from both private and pub-
lic sources. With a concerted effort it should
be possible to halt tropical deforestation, and
their concomitant carbon emissions. Regard-
less of future developments in policy, inde-
pendent tests of carbon accounting methods
will be needed to evaluate the efficacy of ap-
proaches to forest conservation, as West et al.
clearly demonstrate.

REFERENCES AND NOTES

1. P. Friedlingstein et al., Earth Syst Sci Data. 14,
4811 (2022).

2. IPCC, The Physical Science Basis. Contribution of
Working Group | to the Sixth Assessment Report of
the Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, United King-
dom and New York, NY, USA, (2021).

SCIENCE VOL. xxx e galley printed 25 August, 2023 « ¢ For Issue Date: ?77?? 1



OO NOOULE WN B

QU NEUUAEEEEEELDLESDWOWLWROENERENENNRENNNNND B P2 DR s e
CONOOTTDOWNROOOIOO WNRPOLVLOMNOTUTDRWNRPRP,OOVONOOTUUBSRWNROOLVONOOTUOD™WNRO

3.T. West et al., Science. Xxxxx

4. A. Abadie, A. Diamond, J. Hainmueller, Am J Pol
Sci. 59, 495 (2015).

5. P.J. Ferraro, New Dir Eval., 122, 75 (2009).

6. P. Delacote, Resour Energy Econ., 67 (2022).

7. Balmford et al., Science 380, 466-467 (2023).

8. C.A.) Giardin et al., Nature 593 191-194 (2021).

9. M. Allen et al. (2020) The Oxford Principles for Net
Zero Aligned Carbon Offsetting. University of Oxford,
UK.
https://www.smithschool.ox.ac.uk/sites/default/files
/2022-01/0xford-Offsetting-Principles-2020.pdf

10. IPCC. Mitigation of Climate Change. Contribution
of Working Group Il to the Sixth Assessment Report
of the Intergovernmental Panel on Climate Change.
Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA, (2022).

11. F. Pendrill, et al., Science 377, 1-11 (2022).

12. ).Poore., T. Nemeck, Science 360, 987-992 (2018).
13. E.F. Lambin, P.R. Furumo, Annu Rev Environ Re-
sour 48 (2023).

10.1126/science.adj6951

sciencemag.org

SCIENCE VOL. xxx e galley printed 25 August, 2023 <« For Issue Date:

2999

2


https://www.smithschool.ox.ac.uk/sites/default/files/2022-01/Oxford-Offsetting-Principles-2020.pdf
https://www.smithschool.ox.ac.uk/sites/default/files/2022-01/Oxford-Offsetting-Principles-2020.pdf

