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1.0

In uncertain times, and with pressure 
on budgets, one might assume that 
companies’ voluntary energy transition 
actions would start to slow. Yet the 
voluntary carbon market has grown.  
This seems to demonstrate the increasing 
credibility and importance of the market, 
as well as recognition of the challenge 
society faces in tackling climate change.

With that in mind, we wanted to test some 
conclusions from our previous reports and 
better understand market participants’ current 
thinking. So, we are pleased to be working 
together again to build on our earlier work.

We are very grateful for the contributions  
of those we interviewed. Drawing on their  
wide-ranging experiences of developing  
carbon credit purchasing strategies broadened 
our view of market participants’ thinking  
and concerns.

We have identified trends that we hope might 
form the basis for discussions between 
businesses purchasing carbon credits, their 
stakeholders and project developers, as well as 
governments, ratings agencies and standards 
bodies. Those conversations are a vital part of 
improving this still relatively new market.

And working to improve the market is particularly 
important as, despite a growing number 
of businesses engaging with the market, 
stakeholders can remain unconvinced of its 
impact – and the intentions of its participants.  
While these views are not entirely unexpected, 
the voluntary carbon market nonetheless 
remains an important contributor to the world 
meeting its climate targets.

Part of doing that is being unequivocally clear:  
decarbonisation must start with reducing 
emissions and carbon credits are not a 
replacement for emissions reductions. 
Secondly, collectively we must ensure that 
credits deliver on their promises. It is therefore 
encouraging to see such a focus on monitoring, 
reporting, and verification (MRV) reflected  
in our interviews. Real and verifiable impact  
will underpin a successful market. Alongside  
the scale of the challenge, this drives us to 
closely consider another trend: a growing 
corporate preference for removal credits over 
avoidance credits.

Foreword

Ultimately, we believe that a combination of verifiable avoidance and removal projects will be 
what ensures the voluntary carbon market’s contribution to reaching net-zero emissions.

As more businesses join the voluntary carbon market, we hope that this report helps 
prompt discussion around the market itself and how we can support its growth as an 
effective, additional tool in helping reach net zero.

3
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Introduction
2.0

This report builds on two we published 
last year, ‘An outlook on the voluntary 
carbon market’, which analysed 
scenarios for the voluntary market’s 
development, and ‘A strategic approach 
to using carbon credits’, which explored 
businesses’ carbon credit purchasing 
strategies1. 

In developing this report, we sought to identify 
some of the trends in the carbon market, 
drawing on interviews, surveys, and our own 
analysis. It’s focus is on carbon credits within 
the context of the voluntary carbon market,  
but it also references compliance markets 
where applicable.

We surveyed over 200 environmental 
and sustainability leaders and 
conducted in depth interviews with 
more than 20 senior leaders drawn from 
different industries and sectors globally, 
to help build a picture of trends and 
sentiment in the carbon market.

We have seen one of the key insights from our  
discussions – an increasing preference for  
removal credits – also emphasised by a number 
of academic and corporate publications. 

This view is in line with guidance from the 
Intergovernmental Panel on Climate Change 
(IPCC) 2022 AR6 Mitigation of Climate Change 
report and large investments in removal credits 
by companies like Microsoft and Google.2 

The implications of this trend seem particularly 
relevant for participants in the market today 
when set against future demand expectations 
and potential supply tightness.3 So, in addition 
to our survey of the voluntary carbon market, 
we have set out some of the arguments around 
the trends identified.

1. Reports available on www.shell.com/carbonmarketreports.
2. IPCC AR6 Mitigation of Climate Change, 2022. SBTi 2021; Stripe, Alphabet, Shopify, 

Meta and McKinsey launch advance market commitment to buy US$925M of carbon 
removal by 2030, Frontier. 

3. Shell and BCG; An outlook on the voluntary carbon market 2021.

Carbon credits comprise all of the voluntary market
and a small part of the compliance market

A. Avoidance credits assumed to encapsulate avoidance and reduction credits.

Focus of report

Removal
credits (<20%) 

Avoidance
credits (>80%)A 

Carbon
market

Compliance (~98%) Voluntary (~2%)

Emissions
reducing
instruments

Allowances Carbon credits 

Permits sold / allocated by
regulatory bodies (e.g., as part of 
the EU-ETS) which represent the 
legal right to emit 1 tonne of CO2 

Size

CO2e
CO2
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3.0
An update on the voluntary carbon market

~500 MtCO2
transacted volume~15 GtCO2

transacted volume

was a record-breaking year for both compliance 
and voluntary carbon markets2021 2022

166Mt

~$850bn in value ~$2bn in value

Compliance 
market  
soared to

The voluntary  
market  
reached

During which, 
approximately of carbon emissions 

were covered by 
retirements 

Voluntary markets 
expected to be

bigger by 2030

Reaching a market size of

$10-40
0.5-1.5 GtCO2 

in scale4

and

bn in value

That is comparable to the emissions of the 
aviation industry, which reached ~1 GtCO2 
in 20195.

4. Future Size of the VCM, Trove Research, 2021.
5. Aviation report, IEA, 2022.

2.5x value 
of 2020 4x value 

of 2020

Source: SP Global Refinitiv, Ecosystem Market Place, BCG analysis

5x
5
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3.0

Carbon credit retirements6
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6. Based on registry data from: American Carbon Registry, BioCarbon, 
Climage Action Rreserve, Gold Standard & Verra.

Retirements continued to 
increase in 2022 with a record 
monthly retirement figure 
achieved in December 2022. 
The number of carbon credits 
issued fell slightly compared 
to the previous year with lower 
credit prices, a growing focus 
on quality assessments, and 
increased verification times  
all contributing to a tightening  
of supply.6

6

Doremus Shell BCG Brochure Online Report 03 1920x1080px 601DOR0269 Proof 22 18-01-2023



A report by Shell and BCG

3.0

Where our previous projections had shown 
retirements starting to outstrip issuances 
in 2024, data from 2021 shows this is 
already starting to happen.7

For example, Verra-certified inventories dropped  
by more than half in 2021, driven by accelerating 
demand,8 particularly for renewable energy 
avoidance credits. This will likely drive up 
demand for nature-based credits in the coming 
years, as energy-based credits are less 
available on the market.

7. Forest Trends, Verra, Gold Standard, ACR, CAR, UN IPCC; industry interviews;  
BCG analysis.

8. Carbon Credit Crunch Report; Sylvera; 2022; Verra.
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Earlier projections of retirements and
issuances for carbon credits GtCO2 paB 

But retirements are accelerating faster than 
projected, indicating a tightening of supply/demand

B. 2020 is actual data, all others expected. Note: Includes only VERs; products certified for compliance markets excluded 
 (e.g., Gold Standard CERs, ACR & CAR offsets with ARB approval) 
 Source: Forest Trends, Verra, Gold Standard, ACR, CAR, UN IPCC, industry interviews, BCG analysis.
C. Based on registry data from: American Carbon Registry, BioCarbon, Climate Action Reserve, Gold Standard, and Verra.
D. Sylvera Carbon Credit Crunch Report 2022; Verra
 

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2021 projected 2021 actual 2020 2021 2022

2021 credit retirements were 
60% higher than projections...

…leading to a large drop in credit inventory
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C Inventory of VCS voluntary credits, millionsD
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4.0
Insights from the market

Against the backdrop described above, 
and in light of increasing cost pressures, 
we wanted to explore the impact on 
businesses’ portfolio strategies, and their 
expectations of spending and allocation 
on carbon credits.9

In order to do this, we surveyed over 200 
companies that participate in the market and 
conducted in depth interviews with more than 
20 senior leaders.

9. Sixth Assessment Report (AR6), Intergovernmental Panel on Climate Change (IPCC), 2021.
10. All figures in this section come from analysis of BCG survey of ~200 carbon market 

professionals conducted in 2022.

Diverse set of 200 participants in carbon markets survey

Industry experience Geographical experience

Role in carbon market

98
North America

76
Europe

24

27

49

56
UK

60
Asia

Job title Sustainability/Env. managers

Sustainability/Env. academic

Carbon market registry

Carbon market aggregator

Carbon market broker

Sustainability/Env. managers

Seller of carbon credits

Transaction facilitator

Project developer

OTC carbon traders

NGO sustainability representative

Project developer

Other

35%

8%
8%8%

9%

9%

7%38%

30%

8%

24%

132

100

62

56

47

40

31

29

26

25

22

16

15

14

10

12%
4%

Energy

Climate

Manufacturing

Oil & Gas

Transport

Petrochemicals

Tech

Non-Profit

Construction

Food

Aviation

Other

Tourism

Fashion/Retail

Pharma

Oceania

Middle East
& Africa

Central &
South America

(Participants may have experience in more than one industry and geography)

From those discussions and 
our additional analysis, we have 
identified five key trends shaping 
the voluntary carbon market  
in the near term:10

8
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Likelihood of reducing credit spend

What is the average price you expect to pay? ($/t)E

E. Median price 
Source: Expert Survey; BCG Analysis

15%

Very unlikely Unlikely

Present 2025 2030

40%

19%

$15 – $20

$20 – $25

$25 – $30

22%

4%

Not sure Likely Very likely

55% of participants 
indicate that their spend

is non-discretionary

+57%

0

10

20

30

13%

92%

60%

of companies with emissions 
coverage ambitions currently 
target full coverage of scopes

of buyers expect their average 
portfolio credit price to 
increase with a median 
projected increase of

83%
believe their emissions
cover targets will increase
in the future

Together this indicates strong latent demand
and growth potential

Demand growth is also expected 
to be strong across different credit 
categories with two thirds of all 
respondents ranking project type 
in their top two desired credit 
characteristics.

1. Project type

3. Region of project

2. Certificate type

4. Year of issuance

A report by Shell and BCG

4.1 Buyers are seeing spend on carbon credits as  
non-discretionary and expect demand to grow

Most respondents were of the view that 
despite increased economic challenges, 
demand for credits will grow, across all 
credit types. Buyers expect the volume of 
emissions compensated through carbon 
credits to increase as more companies 
set net-zero targets. 

“ All credit types are popular, it really 
depends on company’s sector and 
preference… some companies 
prefer removal if they really want to 
have an effect… others want to get 
interesting projects that can tell more 
of a story.”  
Trading director, climate and energy 
trading company

9
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4.2

Strong influence
Minor influence

External influence

33%
46%

16%
70%

14%
65%

9%
65%

Buyers are increasingly being influenced by industry groups

Companies expect the role of groups  
such as the Science Based Targets 
initiative (SBTi) or the Voluntary Carbon 
Market Integrity Initiative (VCMI), to grow 
in the next few years.

“ SBTi is the organisation we follow for 
guidance; you need to choose one to be 
your guiding light on climate issues and 
in our industry SBTi is the accepted one.” 
Director of Energy Projects and Energy 
Strategy, industrial goods firm

Much of those groups’ influence is currently on 
reducing emissions, however a smaller subset 
has already started to factor in recommendations 
on credit types. Emerging guidance from these 
bodies is likely to act as a driver for market 
trends. That influence is worth bearing in mind 
when setting-out growth projections as they may 
catalyse or dampen market growth.

“ Stakeholders believe the growth of 
rating agencies is helping to legitimise 
the market, but these efforts remain  
at an early stage.” 
Mike Szabo, director and co-founder,  
Carbon Pulse

Source: Expert Survey; BCG Analysis

Increase
use of

tech-based
projects

Increase
usage of

avoidance
credits

Increase
credit
usage

Increase 
usage of 
removal 
credits

Increase 
use of

nature-based 
credits

Reduce 
emissions

~75% expect 
influence increase

What are you being influenced to do?

How do you expect the influence 
of these industry groups to change 
in the next few years?

30%

41%

22%

15%
13%

9% 8%

Significant
increase

 Minor
increase

44%

16%

8% 2%

No change  Minor
reduction

Significant
reduction

“ Rating agencies will play vital role in future; more sustainability managers  
will rely on them to decide what to get. Main problem with market currently  
is there isn’t an infrastructure of agencies to support the market’s growth;  
the agencies are small NGOs built for a $50M market, not a $1b one that’s 
going to exceed $10b in the coming years. However, the market is adapting fast.” 
 
Global Head of Carbon Offsets, food corporation

THE INTEGRITY COUNCIL 
FOR THE VOLUNTARY 
CARBON MARKET

10
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4.3

MRV 1
2
3
4
5
6

Price

Permanence

Additionality

Co-benefits

Leakage

CO2CO2

$

   
   

   
   

 IM
P

O
R

TA
N

C
E

A reputable monitoring, reporting, and verification (MRV) 
framework is the most important criterion for purchasing 

91% of buyers rank MRV as one of their 
top criteria in credit purchase decisions. 
Buyers want to ensure that the credits 
they buy have a measurable benefit, with 
concerns over the reputational impact of 
buying ineffective credits.

“ MRV is a high priority. We’re constantly 
worried about projects that don’t end 
up having the promised effect.” 
Director of Energy Projects & Energy 
Strategy, industrial goods firm

“ Companies are cautious about 
engaging with the market because 
there’s lots of reputational risk – 
companies don’t want to buy dodgy 
offsets and get burned.” 
Director and co-founder, carbon media site

Purchasers say MRV is the most important 
criteria when buying credits

91% of buyers rank 
MRV as one of the 
top 3 most important 
quality criteria for 
their purchases.

Ranking
1 = most; 6 = least 

Source: Expert Survey; BCG Analysis

Robust MRV is seen as key to 
managing reputational risks.

“Companies want something that is 
legitimate and there’s a growing trend 
towards increased auditing and due 
diligence of projects by companies  
before purchasing.”  
 
Founder and trading director, consultancy

11
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$
€

¥

?

Key sources of market dissatisfaction

Related to MRV

Education
around proper
credit use 

10

Robust trading/
post-trade 
infrastructure

9 Improved
liquidity 7 Reduction of 

regulatory
uncertainty

5 Standardisation
(31% ranked
as top 3)

3 Price
transparency
(64% ranked
as top 3)

1

Risk
management8 Transaction

simplification6 Data
availability4 Quality

assurance
(44% ranked
as top 3)

2

Source: Expert Survey; BCG Analysis

A report by Shell and BCG

4.3

Dissatisfaction with MRV and transparency 
over pricing are the top sources of market 
frictions. And buyers want improved price 
transparency to judge price versus quality 
trade off.

“ MRV was the toughest quality 
criterion for us to judge: it’s relatively 
easy to assess projects at first with 
a straightforward framework, but to 
do the MRV and tracking over time is 
very challenging and it gives project 
developers a lot of wiggle room to 
not upkeep the project as well as 
they should.” 
Co-founder and former chief operating 
officer, rating agency

12
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4.4

~20% ~35%

52% of companies expect removal credits to dominate their portfolio by 2030

Over the course of the 2020s, buyer 
preference is likely to shift towards removal 
credits, driven by concerns around quality 
and pressure from external stakeholders. 
If technology-based removals, such as 
direct air capture (DAC) and bioenergy 
and carbon capture and storage (BECCS), 
show the expected cost reductions as they 
mature and scale, this affordability will 
help them gain market share.

• More than half of the companies surveyed 
expect over 60% of their portfolio to be 
made up of removals credits in 2030. 

• ~7% of companies surveyed anticipate  
a more aggressive shift towards a  
‘removals only portfolio’ by 2030 to  
meet net-zero claims.

“ Companies are concerned about 
buying false credits at the risk of 
public backlash and greenwashing 
accusations.” 
Global Carbon Director, environmental and 
social impact company

2022 2025 2030

Expected evolution of removal portfolio mix 

Source: Expert Survey; BCG Analysis

7% of companies
aiming for 100% removal

portfolios by 2030

20% – 40%

40% – 60%

60% – 80%

80% – 100% 13%

33%

46%

18%

23%

13%

15%

33%

23%

21%

7%

19%

33%

21%

22%

5%
0% – 20%

36%

48%

28%

52%

27%
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“We prefer removal credits because it’s easier to verify the impact – we’re very sure 
what’s happening – but we primarily buy avoidance because they’re cheaper and 
more available.” 
 
Director of Energy Projects & Energy Strategy, industrial goods firm

Supply side respondents 
predict removals will 
make up ~35% of supply 
by 2025.

Present 2025

13
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4.5 Market players have limited clarity on the impact  
of Paris Agreement Article 6 and corresponding adjustments

While most market participants believe 
that Article 6 is having an impact through, 
for example, giving some assurance 
on investment risks, there is no clear 
consensus on what the pathway will look 
like: some respondents expect a global 
compliance market to form, others expect 
that the market will stay fragmented for the 
foreseeable future.

Key questions remain as to the exact market 
structure as well as when a shift to a global 
market would take place. Market participants 
are optimistic that globally the infrastructure 
for corresponding adjustments will become 
available in the next 5 years. This is consistent 
with expectations post COP27 – for example, 
the first credits linked to Article 6.4 are not 
expected for 1-3 years.

Of the trends above, in the longer term, we 
would expect three in particular to factor 
more into purchasing decisions in the future: 

1. Impact of corresponding adjustments

2. Debate on avoidance and removal credits

3. The quality criteria used to determine 
purchasing

Source: Expert Survey; BCG Analysis

~80% of participants believe corresponding 
adjustments will be active within 5 years

9%

<2 years  2-5 years

69%

78%

5-10 years

22%

“ In the next few years, governments may start giving guidance around whether 
corresponding adjustments are needed for voluntary carbon projects in their  
countries. I don’t think many governments will enact regulations on corresponding 
adjustments in the near term as they will likely prioritise the main parts of  
Article 6. We are, however, seeing some governments put the brakes on voluntary 
carbon market activity right now as they try to figure all of this out.” 
 
Senior advisor, environmental non-profit organisation

It is clear that participants will need 
to plan ahead for how these may 
impact their sourcing or project 
development strategies. We have 
set out some of the discussion 
around these points below.

14
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Nature-based
solutions

100 CO2 100 CO2

100 CO2

100 CO2100 CO2

Country Country

Regional partner

Sector

Regional partner

Sector

Current emissions: 100 CO2

Purchase: -100 CO2 (sink)

Outcome: 
Net-zero
emissions

Current emissions: 100 CO2

Industry/power generation
emissions with no local
abatement opportunities

Current emissions: Zero

Untapped sink potential 
to remove carbon dioxide, 
but no direct investment Capture and

geological
storage

Nature-based
solutions

Current emissions: -200 CO2

Sale: 200 CO2 

Outcome: 
Net-zero
emissions

Current emissions: 100 CO2

Ongoing emissions
without abatement
technologies

Current emissions: 100 CO2

Purchase: -100 CO2 (NBS) 

Outcome: 
Net-zero
emissions

Capture and
geological

storage

ITMO
transaction
(Article 6.2)
100 CO2

100 CO2

Article 6 enables sectors and countries to reach 
net-zero emissions

$
Investment

Investment
$

Article 6.4
transaction
100 CO2

A report by Shell and BCG

5.0
What are corresponding adjustments? 

Corresponding adjustments are an 
accounting tool in Article 6 of the Paris 
Agreement to avoid the double-counting  
of carbon credits and the carbon reductions 
they represent. 

They are an instrument designed to accompany 
national-level progress towards nationally 
determined contributions (NDCs), used when 
credits are transferred internationally – i.e. a 
credit created through a sink in one country  
but used to offset emissions in another – in 
order to balance the calculations of both 
countries’ NDC reporting.

Article 6 has the potential to improve economic 
efficiency, help reduce emissions across 
countries and sectors, and provide access to 
opportunities only possible through cooperation. 
The opportunity exists for guidance and 
comparability for acceptable credit standards 
across regions to take place, which would lower 
the risks for developers on the transferability of 
the credits they generate and potentially help 
accelerate the creation of a global market.

Update from COP27 
At COP27 there was progress on Article 6 and 
carbon markets. 

For Article 6.2, which encourages cooperative 
approaches between countries, the accounting 
frameworks are finalised and countries can 
progress with agreements. As a first example 
of implementing Article 6.2, the first ever 
voluntary cooperation bilateral implementation 
agreement was also announced between 
Switzerland and Ghana11. 

For Article 6.4, the international carbon 
trading mechanism – further work is needed 
to operationalise the process. This includes 
recommendations on activities involving 
removals and guidelines on methodologies. 
Notably, the two class of credits under Article 
6.4 were confirmed – authorised and mitigation 
contribution 6.4ERs. The first credits under this 
scheme are expected in 1-3 years.

Outside of the negotiation room, many 
countries made announcements. This includes 
but is not limited to: Japan’s launch of the 
Article 6 Implementation Partnership12, the 
Africa Carbon Market Initiative13, the USA’s 
Energy Transition Accelerator14, and Canada’s 
Global Carbon Pricing Challenge15.

11. Ghana, Vanuatu, and Switzerland launch world’s first projects under new carbon 
market mechanism set out in Article 6.2 of the Paris Agreement, UNDP, Nov 12, 2022.

12. Launch of the “Paris Agreement Article 6 Implementation Partnership”: Towards High 
Integrity Carbon Markets, Government of Japan, Nov 17, 2022.

13. Africa Carbon Markets Initiative launched to dramatically expand Africa’s participation 
in voluntary carbon market, Race to Resilience, Nov 8, 2022.

14. U.S. Government and Foundations Announce New Public-Private Effort to Unlock 
Finance to Accelerate the Energy Transition, U.S. Department of State, Nov 9, 2022.

15. The Global Carbon Pricing Challenge, Government of Canada, Nov 14, 2022. F. Shell Climate Change blog

Source: BCG Analysis

15
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5.1
Avoidance vs removal?

The potential shift towards removal credits 
is one that we have seen played out more 
widely this year. We began to see it in 
the research for last year’s reports, and 
discussions over the relative merits of 
avoidance and removal credits are  
increasing among investors, NGOs, and 
research bodies.

The growing debate around the need to shift 
from avoidance to removal credits has in part 
been driven by bodies like the IPCC, whose 2021 
report argued that avoidance alone won’t prevent 
a 1.5°C overshoot, as well as the SBTi’s net zero 
standards and the Oxford Principles, which both 
call for a “shift to carbon removals”.

Framed in the context of a shrinking carbon budget16 
– the remaining quantity of cumulative emissions 
the world could emit and remain within the limit of 
+1.5°C global warming – a focus on just removal 
credits seems limiting. A lot must be done in 
avoiding emissions before we can move to an ‘only 
removals’ approach. This is particularly clear when 
looking at nature loss. For example, the five million 
hectares of annual afforestation and reforestation 
that help remove carbon, are outweighed by the  
10 million hectares deforested annually.17

Avoidance Removal

Avoidance credits represent the avoidance or reduction of a ton of 
CO2 that would have been emitted into the atmosphere. Examples 
include nature-based solutions (NBS) like avoided deforestation, or 
technology-based solutions like renewable energy generation that 
displace fossil generation. These credits play a key role in limiting 
the build-up of greenhouse gases (GHGs) in the atmosphere 
by limiting or offsetting new emissions. Since 2015, they have 
accounted for more than 80% of the market and are expected to 
continue representing around 65% of the market by 2030.G

Removal credits represent the drawdown of CO2 from the 
atmosphere, through nature-based solutions such as biochar 
production or ecosystem restoration, or technology-based 
solutions like BECCS and DAC. Removals directly lower the 
concentration of carbon in the atmosphere by removing historical 
emissions. These credits have accounted for less than 20% of 
the market since 2015, but are expected to grow to 35% by 
2030 driven by maturing technologies and methods, improving 
affordability, and net-zero requirements.G

CO2

16. The Sixth Assessment Report (AR6), done by the Intergovernmental Panel on Climate 
Change (IPCC), in 2021 stated a carbon budget of 360 GtCO2 until 2050.

17. UN FAO: The State of the World’s Forests; 2020.

G. Registries (Gold Standard, ACR, CAR); CORSIA; IMO; IEA; CDP; Company commitments; ICAP; Fraunhofer ISI; Forest Trends Ecosystem Marketplace: Voluntary Carbon Markets Insights: 2018 Outlook and First-Quarter Trends; Expert interviews; BCG analysis. 
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5.1

...but removal credits’ share expected
to grow to reach ~35% in 2030

H. Registries (Gold Standard, ACR, CAR); CORSIA; IMO; IEA; CDP; Company commitments; ICAP; Fraunhofer ISI; BCG analysis. 
 2020 is actual data. 2021: Ratio of removal to avoidance credits supported by other sources, e.g.,: per Voluntary Registry Offsets Database, 
 University of California at Berkeley; 2021 credit issuances were 6% pure removal, 32% mixed (e.g., both removal and avoidance), 
 and 62% pure avoidance. Assuming mixed splits evenly between removal and reduction, then total issuances are ~20% removal 
 and ~80% avoidance. 

202220212020 20252023 2026 20282024 2027 2029 2030

From 2015-2021, avoidance credits drove
voluntary market activity, comprising >80%
of credits issued       
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sequestration

Total

Forestry & land use

Forestry & land use

Chemical processes &
industrial manufacturing

Renewable energy

Project 
category

Volume of credits issued 
(2015—2021), MtCO2e

Waste disposal

Household devices

Transportation

>80% of 
credits 
(~800MT) 
were
avoidance

<20% of 
credits
(~100MT) 
were
removal

24

25

325

0.2

0.3 0.3 0.3
0.4 0.4

0.5 0.5

0.7
0.8

1.0

20%

20% 22% 24%
25% 26%

24% 26%

29%
32%

35%

80%
70% 78% 76% 75% 74% 76% 74%

71% 68%
65%

102

45

6

287

907

87

5

Removals

Avoidance

24%

15%

2020 – 2030

CAGR

Source: Climate Focus VCM Dashboard; BCG Analysis

The focus therefore should be on the quality of 
both types of credits as the market continues 
to mature.

“ We need all hands on deck – both 
avoidance and removal credits – 
to address the climate crisis. For 
example, there is still so much 
destruction of rainforest ongoing with 
detrimental impacts on the climate 
but also livelihoods of endangered 
species. Avoidance credits can play  
a key role in this context.” 
Daniel Oehling, partner and expert in 
carbon markets, BCG

We have seen that removal credits are 
increasingly becoming a proxy for “high-quality 
credits.” This is understandable. With no single, 
universally accepted position on the attributes 
of a quality credit, it is easier to ascertain credit 
type than credit quality.
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For NBS avoidance projects, the biggest quality 
concerns are permanence, leakage, and MRV, 
though these are being addressed through 
improvements in methodologies and safeguards 
like buffer pools. For example, frameworks like 
REDD+ (Reducing emissions from deforestation 
and forest degradation) have shown large- 
scale positive impacts for the climate, including 
~11 GtCO2 combined emissions reductions 
and removals, a decrease in deforestation rates 
relative to peer countries, and positive effects 
on co-benefits such as biodiversity.20

What are the quality challenges?

Quality evaluation criteria include five 
primary areas – additionality, permanence, 
leakage, baseline, and quantification – as 
well as co-benefits such as biodiversity, 
soil quality, air quality, and improving 
community livelihoods. For many 
companies, simplifying the evaluation to 
avoidance versus removal can be more 
straightforward.

The challenge of quality across credit 
types

Avoidance credits 
Technological avoidance potentially has 
the most challenging outlook, with credits 
from renewable energy projects finding it 
increasingly difficult to prove additionality.  
The case for financial additionality through 
credit sales for some renewable energy 
projects has weakened as renewable  
energy costs have dropped.18 The market 
reflects this with a lower price for renewable 
energy projects, implying that over time 
investments could be reallocated towards 
NBS avoidance projects. NBS has already 
doubled its share in avoidance credits  
from ~20% in 2015 to 40% in 202119 as 
investors move away from technology- 
based avoidance credits. 

18. Climate Focus Voluntary Carbon Market Dashboard; BCG Analysis.
19. Emergent Climate: Taking Action to Halt Tropical Deforestation with the LEAF Coalition 

– Corporate Perspectives; July 2022.
20. Price of NBS removal <$15/credit; price of DAC up to ~$700/credit; S&P Global;  

www.carboncredits.com/; BCG analysis.
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REDD+ countries saw lower deforestation rates compared
to non-REDD+ countries
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CO2

CO2CO2

Additionality:
emission reductions from carbon projects 
should not have occurred without the offset 
financing activity.

Leakage:
emission reductions from carbon credits will  
not be counter-balanced elsewhere.

Permanence:
proper assurances have to be made to cover  
the reversal risk.

Quantification:
projects need to track their emission reductions 
constantly and prevent double counting.

Baseline:
setting a suitable, conservative baseline  
against which reductions can be measured.

Air quality

Biodiversity

Water quality

Soil quality

Community &  
employment

Removals 
For removal credits, the broader critique of 
permanence is really an NBS issue. Permanent 
storage of CO2 in organic matter is inherently 
harder to guarantee than geological storage 
in minerals and rocks. However, proper 
management of projects and creation of buffer 
pools to ‘account’ for disasters significantly 
reduces overall permanence challenges21.

“ It’s important to remember there are 
still issues with removal projects and 
removals don’t have capacity – they’re 
only a few percent of the voluntary 
carbon market – to grow at the rate 
required to serve all the demand.” 
Carbon Portfolio Manager, consulting firm

Specific to NBS removal projects is the 
challenge of land-use intensity. Projects can 
require large tracts of land which in some 
instances may be in competition with other land 
uses, such as agriculture. This is not the case 
with all NBS projects, for example blue carbon 
projects or those that green cities. But if NBS  
removal projects make up the majority of 
removal projects by 2030 (see chart on p17), 
these challenges will need to be considered.

Technological removal projects have 
comparatively low land-use intensity and 
natural advantages across many of the 
quality criteria, like permanence and leakage. 
However nascent technology and high 
energy-intensity remain a challenge. These 
are currently commanding very high prices – 
up to ~50x those of NBS removal credits.22 
Enhancing the market for technological 
removal credits will require public sector 
investment to reduce the cost curve. 
Additionally, it will be important to develop  
a standardised definition of high-quality in this 
emerging credit class23.

21. Gold Standard: Innovating in Carbon Removals; 2022.
22. Emergent Climate: Taking Action to Halt Tropical Deforestation with the LEAF Coalition 

– Corporate Perspectives; July 2022.
23. Price of NBS removal <$15/credit; price of DAC up to ~$700/credit; S&P Global;  

https://carboncredits.com/; BCG analysis.

Note:  Other criteria typically evaluated include (a) robust quantification of emissions impact of the mitigation activity, (b) Facilitation of transition towards net zero 
emissions, (c) Institutional arrangements/processes of the crediting program, and (d) enhancing positive and preventing negative environmental and social impacts 
Source: “What makes a high-quality carbon credit?”, WWF 2020; BCG analysis.

Typical quality criteria Co-benefits
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To gather insights from within  
that growing market, we spoke  
to market participants and  
identified five key trends:

1 Buyers see spending on carbon credits 
as non-discretionary and demand is 
expected to grow.

2 Buyers are increasingly being influenced 
by industry bodies.

3 A reputable monitoring, reporting, and 
verification (MRV) framework is the most 
important criterion for purchasing.

4 52% of companies expect removal 
credits to dominate their portfolio  
by 2030.

5 Market participants have limited 
clarity on the impact of Article 6 and 
corresponding adjustments.

Conclusion

The carbon markets grew at a record 
pace to 2022, with both compliance and 
voluntary markets now more than double 
the value of 2020.

Corresponding adjustments will impact voluntary 
carbon market growth, particularly in shaping 
demand for certain credits and the market’s 
convergence with compliance markets. However, 
the exact nature of that impact is not yet clear and 
will depend on progress at future UNFCCC COPs.

The avoidance versus removals debate is 
growing, but the answers are not binary. Given 
the extent of climate action required, avoidance 
and removal levers are both needed at scale 
– stopping deforestation, increasing natural 
ecosystem restoration, practicing regenerative 
agriculture, and deploying technological 
removals.

While organisations must decide for themselves 
the appropriate balance of different credits 
within their portfolio, in line with their own 
decarbonisation strategy and broader climate 
objectives, focusing on the basics remains 
key: leading with deep direct decarbonisation, 
allocating investments based on broader climate 
and environmental objectives, and rigorously 
tracking the quality of credits used.
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7.0

1. The companies in which Shell plc directly and indirectly owns investments are separate legal entities. In this report “Shell”, 
“Shell Group” and “Group” are sometimes used for convenience where references are made to Shell plc and its subsidiaries 
in general. Likewise, the words “we”, “us” and “our” are also used to refer to Shell plc and its subsidiaries in general or to 
those who work for them. These terms are also used where no useful purpose is served by identifying the particular entity 
or entities. ‘‘Subsidiaries’’, “Shell subsidiaries” and “Shell companies” as used in this report refer to entities over which Shell 
plc either directly or indirectly has control. Entities and unincorporated arrangements over which Shell has joint control 
are generally referred to as “joint ventures” and “joint operations”, respectively. “Joint ventures” and “joint operations” are 
collectively referred to as “joint arrangements”. Entities over which Shell has significant influence but neither control nor joint 
control are referred to as “associates”. The term “Shell interest” is used for convenience to indicate the direct and/or indirect 
ownership interest held by Shell in an entity or unincorporated joint arrangement, after exclusion of all third-party interest.

2. This report contains forward-looking statements (within the meaning of the U.S. Private Securities Litigation Reform Act of 
1995) concerning the financial condition, results of operations and businesses of Shell. All statements other than statements 
of historical fact are, or may be deemed to be, forward-looking statements. Forward-looking statements are statements 
of future expectations that are based on management’s current expectations and assumptions and involve known and 
unknown risks and uncertainties that could cause actual results, performance or events to differ materially from those 
expressed or implied in these statements. Forward-looking statements include, among other things, statements concerning 
the potential exposure of Shell to market risks and statements expressing management’s expectations, beliefs, estimates, 
forecasts, projections and assumptions. These forward-looking statements are identified by their use of terms and phrases 
such as “aim”, “ambition”, ‘‘anticipate’’, ‘‘believe’’, ‘‘could’’, ‘‘estimate’’, ‘‘expect’’, ‘‘goals’’, ‘‘intend’’, ‘‘may’’, “milestones”, 
‘‘objectives’’, ‘‘outlook’’, ‘‘plan’’, ‘‘probably’’, ‘‘project’’, ‘‘risks’’, “schedule”, ‘‘seek’’, ‘‘should’’, ‘‘target’’, ‘‘will’’ and similar terms 
and phrases. There are a number of factors that could affect the future operations of Shell and could cause those results to 
differ materially from those expressed in the forward-looking statements included in this report, including (without limitation): 
(a) price fluctuations in crude oil and natural gas; (b) changes in demand for Shell’s products; (c) currency fluctuations; (d) 
drilling and production results; (e) reserves estimates; (f) loss of market share and industry competition; (g) environmental 
and physical risks; (h) risks associated with the identification of suitable potential acquisition properties and targets, and 
successful negotiation and completion of such transactions; (i) the risk of doing business in developing countries and 
countries subject to international sanctions; (j) legislative, judicial, fiscal and regulatory developments including regulatory 
measures addressing climate change; (k) economic and financial market conditions in various countries and regions; (l) 
political risks, including the risks of expropriation and renegotiation of the terms of contracts with governmental entities, 
delays or advancements in the approval of projects and delays in the reimbursement for shared costs; (m) risks associated 
with the impact of pandemics, such as the COVID-19 (coronavirus) outbreak; and (n) changes in trading conditions. No 
assurance is provided that future dividend payments will match or exceed previous dividend payments. All forward-looking 
statements contained in this report are expressly qualified in their entirety by the cautionary statements contained or 
referred to in this section. Readers should not place undue reliance on forward-looking statements. Additional risk factors 
that may affect future results are contained in Shell plc’s Form 20-F for the year ended December 31, 2021 (available 

at www.shell.com/investor and www.sec.gov). These risk factors also expressly qualify all forward-looking statements 
contained in this report and should be considered by the reader. Each forward-looking statement speaks only as of the 
date of this report, January 19, 2023. Neither Shell plc nor any of its subsidiaries undertake any obligation to publicly 
update or revise any forward-looking statement as a result of new information, future events or other information. In light 
of these risks, results could differ materially from those stated, implied or inferred from the forward-looking statements 
contained in this report.

3. Also, in this report we may refer to Shell’s “Net Carbon Footprint” or “Net Carbon Intensity”, which include Shell’s 
carbon emissions from the production of our energy products, our suppliers’ carbon emissions in supplying energy for 
that production and our customers’ carbon emissions associated with their use of the energy products we sell. Shell 
only controls its own emissions. The use of the term Shell’s “Net Carbon Footprint” or “Net Carbon Intensity” are for 
convenience only and not intended to suggest these emissions are those of Shell plc or its subsidiaries.

4. Shell’s operating plan, outlook and budgets are forecasted for a ten-year period and are updated every year. They reflect 
the current economic environment and what we can reasonably expect to see over the next ten years. Accordingly, they 
reflect our Scope 1, Scope 2 and Net Carbon Footprint (NCF) targets over the next ten years. However, Shell’s operating 
plans cannot reflect our 2050 net-zero emissions target and 2035 NCF target, as these targets are currently outside our 
planning period. In the future, as society moves towards net-zero emissions, we expect Shell’s operating plans to reflect 
this movement. However, if society is not net zero in 2050, as of today, there would be significant risk that Shell may not 
meet this target.

5. This report may contain certain forward-looking non-GAAP measures such as cash capital expenditure and divestments. 
We are unable to provide a reconciliation of these forward-looking Non-GAAP measures to the most comparable GAAP 
financial measures because certain information needed to reconcile those Non-GAAP measures to the most comparable 
GAAP financial measures is dependent on future events some of which are outside the control of Shell, such as oil and 
gas prices, interest rates and exchange rates. Moreover, estimating such GAAP measures with the required precision 
necessary to provide a meaningful reconciliation is extremely difficult and could not be accomplished without unreasonable 
effort. Non-GAAP measures in respect of future periods which cannot be reconciled to the most comparable GAAP 
financial measure are calculated in a manner which is consistent with the accounting policies applied in Shell plc’s 
consolidated financial statements.

6. The contents of websites referred to in this report do not form part of this report.

7. We may have used certain terms, such as resources, in this report that the United States Securities and Exchange 
Commission (SEC) strictly prohibits us from including in our filings with the SEC. Investors are urged to consider closely the 
disclosure in our Form 20-F, File No 1-32575, available on the SEC website www.sec.gov

8. This document may not be relied on for any purpose and should not be construed as a security promotion.

Cautionary note
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