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CARBON OFFSETS VERSUS REMOVALS
Tips for Avoiding Scandal and Building Credible Sustainability Practices
BY ANNE PASEK, NICHOLAS R. SILCOX, AND GEORGE RAMIREZ

How do businesses mitigate car-
bon emissions while still main-
taining pro!tability? One of 
the most popular strategies has 
been to purchase carbon o"sets. 

#ese are !nancial arrangements in 
which a company purchases a credit 
equal to a given quantity of carbon 
equivalents from an organization 
whose activities either reduce or avoid 
emissions. #ese activities can take 
many forms--planting trees, restoring 
ecosystems, avoiding environmentally 
damaging development, or investing 
in renewable energy. In return, the 
purchaser can claim that they’ve re-
versed some of their own climate im-
pacts. If the quantity of a company’s 
total emissions and o"sets are equal, 
that company can claim that they are 
‘carbon neutral.’ If a company reduces 
their internal emissions as much as 
possible, and then buys certi!cates to 
cover the remaining amount, they are 
understood to be ‘net zero.’

However, these simple equations 
conceal many complexities and even 
some potential harms. O"setting has 
been critiqued by both environmen-
tal and corporate ESG advocates 
concerned about the possibilities for 
fraud or reputational risks in these 
marketplaces (and in the communities 
where o"setting projects are located). 
Many o"setting projects have failed 
spectacularly, and are now regarded as 
an embarrassing waste of money and 
a diversion from real climate action. 

Multiple forms of o"set standards and 
certi!cates have emerged in response, 
trying to improve the credibility and 
performance of their o"erings. But 
there are still no overarching regu-
lations to structure this marketplace. 
Carbon removals, a di"erent strategy 
for carbon sequestration, has emerged 
alongside carbon o"sets and is grow-
ing in popularity. 

While many companies are inter-
ested in becoming carbon neutral, 
the decision of whether to invest in 
o"sets or removals--and if so, which 
ones to choose--can be fraught. #is 
article describes some of the chal-
lenges of this process and o"ers some 
tips for building credible sustainabili-
ty practices.

EARLY OFFSET MARKETS: THE  
PROBLEMS WITH ADDITIONALITY

Carbon o"setting !rst became 
popular in the 2000s following the 
adoption of the Kyoto Protocol. #is 
international treaty set carbon targets 
for many high-income countries. 
At the same time, it allowed for the 
sale of o"sets to compensate for any 
emissions that exceeded a nation’s 
allotment. Carbon o"setting was also 
popularized in a series of regional 
cap-and-trade programs, including 
the European Union’s 2005 Emissions 
Trading Scheme and the U.S.’s 2009 
American Clean Energy and Security 
Act. #e private sector also began to 
embrace o"sets in both regulatory 

https://www.greenpeace.org/international/story/50689/carbon-offsets-net-zero-greenwashing-scam/
https://www.greenpeace.org/international/story/50689/carbon-offsets-net-zero-greenwashing-scam/
https://www.ft.com/content/70f33e33-e161-466c-a85c-7f0c862307e5
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compliance settings (where they were 
bound by caps and/or targets) and a 
booming voluntary market (where 
they were not). Individuals, too, got 
in on the action. In this period, the 
idea of carbon neutrality emerged as a 
concept, goal, and marketing tool for 
people and organizations invested in 
balancing their carbon budgets.

#is approach hypothetically o"ers 
a lot of !nancial advantages. Orga-
nizations can sell o"sets to support 
valuable conservation and econom-
ic development work in regions all 
around the world. When done well, 
o"sets can save forests from logging, 
support green economies, and encour-
age renewable energy adoption. Buy-
ing o"sets is also almost always more 
cost e"ective than avoiding or reduc-
ing carbon emissions in industrial con-
texts. Developing and middle-income 
countries tend to o"er cost-e"ective 

“opportunities” for carbon emission 
reduction, which is !nancially attrac-
tive for higher-income countries. As 
a result, most buyers are based in the 
wealthier countries, and most projects 
are based in developing countries. 
Because our climate system is global, 
carbon actions across the world are 
perceived as equally viable and impact-
ful in the o"set marketplace.

#e initial interest in o"sets skewed 
heavily toward projects that avoided 
potential future carbon emissions, 
rather than reduced an existing emis-
sions source. #is kind of o"set re-
quires a special focus on what is called 
‘additionality.’ If the sale of the o"set 
is actually responsible for preventing 
emissions, it is additional. Addition-
ality is the di"erence between, on 
one hand, using the sale of o"sets to 
transform a timber forest into a con-
servation area, and on the other, selling 

o"sets from a forest that was already 
well protected from logging. In the 
!rst case, o"sets generate additional 
carbon savings; in the second, they 
don’t. In practice, additionality can be 
very di$cult to determine, especially 
when there’s an economic incentive to 
exaggerate causal connections. #ere’s 
also the problem of ‘leakage’--perhaps 
one forest was protected from logging 
in one region, but that simply pushed 
loggers into a di"erent region. If the 
same number of trees were still cut 
down, there ultimately are no avoided 
emissions. Assessing the quality of 
o"setting projects requires weighing 
the hypothetical behavior of many 
interconnected actors in many distant 
parts of the world.

In the early years of o"set markets, 
there were minimal regulations and pro-
tocols to ensure that these deliberations 
were made rigorously and consistently. 
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#is resulted in a glut of projects with 
low standards of additionality, produced 
with minimal e"ort on the part of sell-
ers. Most, in hindsight, were e"ectively 
junk. As a result, o"sets in the voluntary 
market traded for bargain prices--some 
as low as $1/ton. Meanwhile, cap and 
trade systems su"ered from a similar 
surplus of dubious certi!cates, in addi-
tion to an overallocation of permits that 
e"ectively crashed many markets. #ese 
outcomes are harmful: companies were 
incentivized to buy relatively meaning-
less certi!cates, delaying reductions in 
their own emissions while continuing to 
contribute to climate change. Aware-
ness of these failures and waning public 
attention to climate change all led to 
reduced personal and corporate par-
ticipation in voluntary markets. As the 
2010s began, it seemed that o"sets were 
dead in the water.

THE CARBON OFFSET MARKET TODAY
Yet o"sets, remarkably, are back. 

#e 2015 Paris Agreement signi!-
cantly re-energized global climate 
politics, and the Trump administra-
tion’s attempt to withdraw from the 
agreement shortly thereafter had the 
e"ect of increasing corporate ambi-
tions for climate leadership. #e Paris 
Agreement’s pledge to hold global 
heating to “well below 2°C” also had 
the e"ect of mainstreaming the con-
cept of net-zero. For the world’s na-
tions to stop the greenhouse gas e"ect 
before 2°C is reached--or to claw back 
the global thermostat if this limit is 
temporarily breached--they will need 
to both dramatically reduce carbon 
emissions and remove the emissions 
that are already in the atmosphere. As 
a result, the science behind the Paris 
Agreement targets include presump-
tions about dramatic carbon removals, 
all of which are needed to balance the 

climate system while still allowing for 
some level of ‘hard to abate’ industrial 
emissions to continue. In other words, 
it’s no longer just a case of avoiding 
potential future emissions, it’s now 
a matter of being accountable for all 
present and future emissions--and 
subtracting them down to nothing. 

#is idea has been championed by an 
unexpectedly large number of corpora-
tions, with repercussions for the volun-
tary market. Today more than ⅓ of the 
world’s largest companies have a net-ze-
ro target. #ese come in various degrees 
of ambition and credibility, but they all 
rely on the promise of carbon certi!-
cates to zero-out their residual emis-
sions. O"sets, accordingly, are booming. 
Revenue grew by 60% between 2020 
and 2021 alone. #e overall market is 
predicted to increase globally by a factor 
of 15 by the end of the decade. 

#is growth, however, has resulted 
in the repetition of many previous 
problems. Carbon o"sets are still 
poorly regulated and di$cult to verify, 
despite ongoing e"orts by third party 
organizations and market platforms 
to improve their o"erings. #e story 
of Verra, a nonpro!t that acts as the 
world’s leading o"set certi!er, is a case 
in point. Earlier this year, #e Guard-
ian and “Last Week Tonight with John 
Oliver” each reported on the sensa-
tional failure of its rainforest project 
carbon o"set standards. More that 90% 
of all projects with that standard were 
found to be fraudulent--equivalent 
to little more than ‘phantom credits.’ 
Even worse, some of the projects were 
found to have human rights issues 
connected to them, including evictions 
and land use con&ict with Indigenous 
groups. #ese o"set projects had been 
purchased by many major corporations, 
including tech and media companies 
like Net&ix, Meta, and Disney.

 Climate change itself is a further 
and growing challenge to the credi-
bility of nature-based o"set projects. 
A recent news story on this problem 
concerns a Verra project in Kenya, in 
which Indigenous herding practices 
were framed as strengthening local 
plant life and soil. However, it was 
revealed that such herding was both 
poorly monitored and that shifting 
ecological conditions brought about by 
increased droughts (a consequence of 
climate change) rendered the project 
ine"ective. Forest !res similarly threat-
en the integrity of o"sets on a warm-
ing world. California’s 2022 !re season, 
for example, saw the destruction of 
95% of the state’s forestry o"set insur-
ance bu"er--meant to guarantee the 
permanence of forest carbon o"sets for 
100 years time. In future !res, perhaps 
even this year, carbon that was sup-
posed to be o"set from the atmosphere 
will almost surely go up in smoke.

#e failures of Verra and the in-
creased awareness of the ine$ciencies 
and issues surrounding carbon o"sets 
make it di$cult to endorse these 
sorts of programs in broad strokes. 
#e ambiguity around veri!cation 
and certi!cation and the misrepre-
sentation of their e$cacy suggest that 
there are clear reputational risks when 
investing in carbon o"sets as a miti-
gation strategy. While e"ective car-
bon o"set programs are still possible, 
it is di$cult for buyers to be certain 
that any given project is legitimately 
producing a positive impact (and that 
their names won’t end up in the news 
with the latest o"set scandal).

GROWING ALTERNATIVES TO CARBON 
OFFSETTING

What then should net-zero com-
panies do? One potential answer lies 
in making a clearer distinction be-

https://www.theguardian.com/environment/2015/aug/24/kyoto-protocols-carbon-credit-scheme-increased-emissions-by-600m-tonnes
https://www.theguardian.com/environment/2015/aug/24/kyoto-protocols-carbon-credit-scheme-increased-emissions-by-600m-tonnes
https://corporateeurope.org/sites/default/files/sites/default/files/files/article/eu-ets_briefing_april2011_0.pdf
https://corporateeurope.org/sites/default/files/sites/default/files/files/article/eu-ets_briefing_april2011_0.pdf
https://doi.org/10.1038/528437a
https://zerotracker.net/insights/pr-net-zero-stocktake-2022
https://zerotracker.net/insights/pr-net-zero-stocktake-2022
https://zerotracker.net/insights/pr-net-zero-stocktake-2022
https://blogs.worldbank.org/climatechange/global-carbon-pricing-generating-record-revenues-much-potential-remains-untapped
https://blogs.worldbank.org/climatechange/global-carbon-pricing-generating-record-revenues-much-potential-remains-untapped
https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge
https://www.mckinsey.com/business-functions/sustainability/our-insights/a-blueprint-for-scaling-voluntary-carbon-markets-to-meet-the-climate-challenge
https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-worthless-verra-aoe
https://www.youtube.com/watch?v=6p8zAbFKpW0
https://www.youtube.com/watch?v=6p8zAbFKpW0
https://news.mongabay.com/2023/03/carbon-credits-from-award-winning-kenyan-offset-suspended-by-verra/
https://www.ft.com/content/d54d5526-6f56-4c01-8207-7fa7e532fa09
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tween o"setting vs. removing climate 
emissions. Carbon dioxide removal 
(CDR) di"ers from o"sets in that 
this work omits avoided emissions 
from consideration. Instead, removals 
only account for the physical subtrac-
tion of existing CO2 in the atmo-
sphere to be stored in a durable sink. 
Carbon removals sometimes include 
the planting of new forests to create 
such a sink, though directions in the 
market generally focus more on tech-
nical means, such as sucking carbon 
dioxide out of the air and injecting 
it into rock. Ideally, measuring and 
verifying such projects is much sim-
pler than assessing avoided emissions, 
since the emphasis is on demonstra-
bly sequestered carbon rather than 
avoided, hypothetical futures.

However, not all carbon removals 
are alike. In addition to di"erent meth-
ods of removing carbon from the air, 
there is also variability in the reliability 
and duration of storage. For example, 
changes in agricultural practices can 
store carbon in soil over the course of 
just a few years time. Reversing these 
practices, however, releases this carbon 
just as quickly. Furthermore, newly 
planted trees don’t sequester carbon 
forever, as mature forests reach an 
equilibrium state after some time. How 
long they stay in that state is a matter 
of !re and development risk, and so 
a question of inde!nite maintenance 
rather than a permanent guarantee. In 
other words, carbon removals guar-
antee investors a time-based solution. 
As such, it’s increasingly common for 
these certi!cates to be sold not just by 
the ton, but also by the ton-year. 

#is all amounts to more complex-
ity and expense for the buyer. #is is 
common enough to developing !nan-
cial markets and emerging technolo-
gies, and carbon removal certi!cates 

sit in the middle of these cross-roads. 
As a result, carbon removal projects 
are generally more expensive than 
o"sets. Some of the most durable 
forms of removal can cost up to $600/
ton. As the market grows and as 
technologies mature, these eye-wa-
tering prices are likely to decrease as 
has already happened with renewable 
energy. Additional regulations could 
help build metrics and standards to 
increase trust and ease for buyers 
and ensure fairer competition among 
diverse sellers. Further, these removal 
projects and technologies are, like 
o"sets, disproportionately available to 
wealthy countries and major corpora-
tions mostly concentrated in wealthier 
parts of the world. Removals are still 
new, but could face many of the same 
challenges that have been uncovered 
regarding o"sets and global inequity.

For now, large tech companies have 
been among the most prominent 
investors and buyers in this market. 
Most rely on well-resourced internal 
research teams, who end up pur-
chasing a mixture of expensive and 

cheaper certi!cates across a spread of 
projects, diversifying their risk and re-
wards. Meta has invested in a number 
of carbon removal projects and reports 
that they have applied 90,000 tonnes 
of carbon removal credits to their 
overall carbon accounting. Google has 
established a Carbon Removal Re-
search grant to fund research into car-
bon removal technologies and, along 
with Meta and Stripe, have pledged to 
spend $925 million on carbon remov-
al purchases within the decade. 

Microsoft has emerged as one 
of the leaders in carbon removals, 
particularly within the tech and tele-
communications industries. Microsoft 
is spearheading one of the largest 
carbon removal projects through their 
endeavor to be carbon negative by 
2030. #ey plan to deploy $1 billion 
of their capital in a Climate Innova-
tion Fund for carbon reduction and 
removal technology. In 2022, Mic-
rosoft announced a partnership with 
CarbonCapture, a company develop-
ing Direct Air Capture (DAC) ma-
chinery, to support “Project Bison,” a 

https://www.wri.org/initiatives/carbon-removal
https://www.theatlantic.com/science/archive/2022/04/big-tech-investment-carbon-removal/629545/
https://www.theatlantic.com/science/archive/2022/04/big-tech-investment-carbon-removal/629545/
https://www.theatlantic.com/science/archive/2022/04/big-tech-investment-carbon-removal/629545/
https://blog.google/outreach-initiatives/sustainability/apply-now-for-new-carbon-removal-research-awards/
https://blog.google/outreach-initiatives/sustainability/apply-now-for-new-carbon-removal-research-awards/
https://www.cnet.com/news/google-facebook-stripe-have-a-925m-plan-to-capture-carbon-pollution/
https://www.cnet.com/news/google-facebook-stripe-have-a-925m-plan-to-capture-carbon-pollution/
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://www.microsoft.com/en-us/corporate-responsibility/sustainability/climate-innovation-fund
https://www.microsoft.com/en-us/corporate-responsibility/sustainability/climate-innovation-fund
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new DAC project in Wyoming aimed 
at permanently removing and storing 
!ve million tons of CO2 from the 
atmosphere per year and is intended 
to be operational in 2023. 

In addition, Microsoft invests in 
more standard removal projects focused 
on restoring ecological carbon seques-
tration and claims to have acquired “1.4 
million tonnes of carbon removal” from 
various sources. Microsoft has an-
nounced an intention to have removed 
enough carbon by 2050 to account 
for all emissions from the company’s 
history. Carbon removals, paired with 
renewable, carbon free energy, are 
central to Microsoft’s e"orts. Micro-
soft’s plan is ambitious and it is worth 
asking to what extent this proposal is 
possible, but this kind of commitment 
is only possible through investment in 
an approach that emphasizes reducing 
(and eventually eliminating) emissions 
released, alongside removing carbon 
already in the atmosphere. 

OPPORTUNITIES AND STRATEGIES FOR 
SMALLER PLAYERS

Companies don’t need to be as 
large as Microsoft to participate in 
carbon removal projects. Shopify’s 
Sustainability Fund o"ers sugges-
tions for purchase strategies that are 
simpler and less-time consuming. 
#eir carbon removal buyer guide is 
a useful resource for learning how to 
get buy-in from internal stakehold-
ers, construct a portfolio, and retire 
the credits that have been received. 
Broadly speaking, they recommend 
companies diversify purchases to 
mitigate the risks that come with 
these investments. Avoiding forestry 
projects and “nature-based” solutions 
in general is also preferred, particular-
ly because they don’t o"er many paths 
for permanence or certainty. In addi-

tion, carbon removal projects should 
!nd the appropriate combination of 
local impact and carbon credibility in 
order to maximize reliability. When 
sellers monitor these removals closely, 
the project remains lucrative for future 
buyers, which enables this practice to 
continue much more smoothly over 
time. Shopify o"ers a spreadsheet as 
a model for monitoring progress on 
purchases, a crucial component to 
ensuring the value of these projects.

As part of our research, the Sustain-
able Subsea Networks research team 
has not found carbon o"setting or 
carbon removal to be widespread prac-
tices across the subsea cable industry. 
However, there is growing interest by 
many companies as sustainability and 
climate emissions become a broader 
topic of conversation. We recommend 
that companies make the distinction 
between o"sets and removals when 
setting carbon reduction goals and to 
internally research projects or work 
with independent ratings agencies 
prior to investing in credits. 

Net-zero, in the end, remains an 
ambitious goal for both countries and 
companies. Despite the many chal-
lenges we’ve highlighted here, there is 
still considerable value to be found in 
its pursuit---the Paris Agreement and 
the prospects for a just and hospita-
ble future demand nothing less. #e 
long history of carbon o"sets and the 
future of carbon removals reminds us 
to be wary of sustainability measures 
that seem too good to be true. In 
most cases, reducing internal emis-
sions remains the most essential and 
credible course of action--truly the 
!rst and primary step. Investing in 
on-site renewable energy, increasing 
energy e$ciency and reducing energy 
consumption are all more e"ective 
and stronger long-term options. But 

beyond this work, there is also a 
growing set of organizations working 
to increase the scale, transparency, 
and accessibility of carbon removals 
that could also prove essential to 
keeping the climate stable. Any com-
pany that takes seriously addressing 
carbon emissions and climate con-
cerns should consider contributing to 
their e"orts. STF
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ASK AN EXPERT

Do you have further questions 
on this topic? 

https://www.microsoft.com/en-us/corporate-responsibility/sustainability/carbon-removal-program
https://www.microsoft.com/en-us/corporate-responsibility/sustainability?ranMID=24542&ranEAID=je6NUbpObpQ&ranSiteID=je6NUbpObpQ-N91Dq93Fo95PDUdZ1SrU1w&epi=je6NUbpObpQ-N91Dq93Fo95PDUdZ1SrU1w&irgwc=1&OCID=AID2200057_aff_7593_1243925&tduid=%28ir__akamenaejskfbn9kxakp1mklme2x6d2ddsqfgor600%29%287593%29%281243925%29%28je6NUbpObpQ-N91Dq93Fo95PDUdZ1SrU1w%29%28%29&irclickid=_akamenaejskfbn9kxakp1mklme2x6d2ddsqfgor600
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://blogs.microsoft.com/blog/2020/01/16/microsoft-will-be-carbon-negative-by-2030/
https://www.shopify.com/climate/buy-carbon-removal
https://www.shopify.com/climate/buy-carbon-removal
https://cdn.shopify.com/static/sustainability/Shopify-Carbon-Removal-Buying-Guide.pdf
https://docs.google.com/spreadsheets/d/1AWbN0Wc8S0o-j4XxNpLqjNkZUEoAWAf0rZfkvfAMw5o/edit?usp=sharing
https://www.sylvera.com/

