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WE ARE HEADED IN THE 
WRONG DIRECTION, 
FULL SPEED
SECTION 1
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Record levels of carbon dioxide in the atmosphere

Who is contributing ?

According to the Intergovernmental 
Panel on Climate Change (IPCC), 
in 2017, human-induced warming 
reached approximately 1°C above 
pre-industrial levels.

Since the beginning of the indus-
trial era, human activities have 
raised atmospheric concentrations 
of CO2 by about 50%. This is more 
than what occurred naturally over 
a 20,000 year period! The rise in 

global CO2 concentration since 
2000 is about 20ppm per decade, 
which is 10 times faster than any 
sustained rise in CO2 over the past 
800,000 years.

Energy accounts for nearly 
three-quarters of global green-
house gas (GHG) emissions, fol-
lowed by agriculture. Breaking 
down the energy sector into its 
sub-sectors, electricity and heat 
generation make up the largest 
portion of emissions, followed by 
transportation and manufacturing. 

Carbon dioxide (CO2) is the big-
gest contributor to global warming, 
estimated to have caused c.65% 
of global warming since the pre-in-
dustrial era. The second most re-
levant GHG after CO2 is methane 
(CH4), responsible for 20-25% of 
warming over the same time span.
Data for 2018, the most recent 

available, showed CO2 emissions 
at 36.4Gt, or 75% of total GHG 
emissions, while 8.3Gt of CO2 
equivalent methane were emitted, 
accounting for 17% of total GHG 
emissions. Other GHG emissions 
come from nitrous oxide (NO2) and 
F-gas (fluorinated gases), repre-
senting respectively 6% and 2%.

FIG 1: RISE IN CO2 CONCENTRATION IN THE ATMOSPHERE

Source: National Oceanic and Atmospheric Administration

Each GHG has a different impact 
on global warming. Some gases 
are more “effective” than others at 
making the planet warmer. Over 20 
years, the global warming potential 
(GWP) of methane is 84 times hi-
gher than that of CO2!

Methane has a strong GWP but 
fortunately does not stay long in 
the atmosphere, meaning that if 
methane emissions are slashed 
successfully, a positive effect 
could be observed quite soon. The 
lifetime of methane in the atmos-

phere is “only” 12 years, compared 
with around 500 years for carbon 
dioxide, more than 100 years for 
nitrous oxide and 50,000 years for 
carbon tetrafluoride.

FIG. 2: BREAKDOWN OF GHG EMISSIONS BY SECTOR

FIG. 3:  BREAKDOWN OF GHG EMISSIONS BY GAS (CO2 EQUIVALENT)

Source: Climate Watch

Source: Climate Watch
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FIG. 4:  GHG EMISSIONS LIFETIME IN THE ATMOSPHERE (YEARS)

FIG. 5:  GHG EMISSIONS – GWP OVER 20 YEARS, CO2 AS THE BASELINE

Source: Climate Change 2013: The Physical Science Basis

Source: Climate Change 2013: The Physical Science Basis

MITIGATION PATHWAYS 
TO MAINTAIN GLOBAL 
WARMING BELOW 1.5°C
SECTION 2
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Why are we talking about 1.5°C and 2.0°C ?

At COP21 in December 2015, 195 
nations adopted the landmark Pa-
ris Agreement, the central aim of 
which is to strengthen the global 
response to the threat of climate 
change by “holding the increase in 
the global average temperature to 
well below 2°C above pre-indus-
trial levels and pursuing efforts to 
limit the temperature increase to 
1.5°C above pre-industrial levels”.

Scientists consider that cros-
sing the 1.5°C threshold risks 
unleashing exponential climate 
change effects on people, wildlife 
and ecosystems.  However, scien-
tists also agree on that we must 
set achievable goals that are not 
pipe dreams. François Gemenne, 
lead author of the IPCC, advocates 
about restoring trust and dialogue 
between the two hemispheres, 

adopting pragmatic targets to ac-
celerate discussions on climate fi-
nance. While the threshold concen-
tration for GHG corresponding to 
1.5°C is 350ppm, we crossed it 
in the mid-80s and we are today 
around 417ppm, adding 2.6ppm 
each year. Therefore, vigorous dis-
cussions took place at COP27 in 
November 2022, with the EU and 
France arguing against changing 
the 1.5°C to a 2.0°C target, which 
was originally planned under the 
Paris agreement. For every in-
cremental rise in global warming, 
changes in extremes become 
larger. For example, heatwaves 
would become both more frequent 
and more severe. According to the 
IPCC, an extreme heat event that 
occurred once per decade in a 
climate without human influence, 
would happen 4.1 times a decade 

at 1.5°C of warming, and 5.6 times 
at 2°C. Let warming spiral to 4°C, 
and such an event could occur 9.4 
times per decade.

At 1.5°C, there’s a good chance we 
could prevent most of the Green-
land and west Antarctic ice sheet 
from collapsing. That would help 
limit the rise the sea level to a few 
feet by 2100. However, if global 
warming reaches 2°C, ice sheets 
could collapse and sea levels could 
rise up to 10 metres.

Warming of 1.5°C would destroy at 
least 70% of coral reefs, but at 2°C 
more than 99% would be lost. That 
would destroy fish habitats and 
communities that rely on reefs for 
their food and livelihoods.

FIG. 6:  IMPACT OF GLOBAL WARMING AT +1.5°C AND +2.0°C

Sources: IPCC, Bryan, Garnier & Co

How close are we to 1.5°C?

In 2022, the global average tem-
perature is estimated to be about 
1.15°C [1.02-1.28] above the 1850-
1900 average. According to the 
IPCC, human-induced warming 
reached 1°C above pre-industrial 
levels in around 2017 and, if this 
pace of warming continues, we 
could reach 1.5°C around 2035 to 
2040. However, some regions have 

been warming faster than the glo-
bal average. This means that war-
ming in many regions has already 
exceeded 1.5°C above pre-indus-
trial levels. Over a fifth of the glo-
bal population lives in regions that 
have already experienced warming 
in at least one season that is grea-
ter than 1.5°C above preindustrial 
levels.

Limiting warming to 1.5°C implies 
reaching net zero CO2 emissions 
globally around 2050 and concur-
rent deep reductions in emissions 
of non-CO2 forcers, particularly 
methane.

FIG. 7:  GLOBAL HUMAN-INDUCED WARMING RELATIVE TO 1850-1900

Source : IPCC
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Mitigation pathway to limit global warming

The path to limit global warming to 
1.5°C is narrow and requires im-
mediate and massive deployment 
of all available clean and efficient 
technologies. We identify below 
the key pillars to achieve net zero 
emissions by 2050:
• Energy efficiency - Minimizing 
energy demand growth through 
improvements in energy efficien-
cy makes a critical contribution. 
Energy efficiency measures are 
front‐loaded and play their largest 
role in curbing energy demand and 
emissions in the period to 2030. Al-
though energy efficiency improves 
further after 2030, its contribution 
to overall emissions reductions 
falls as other mitigation measures 
play an expanding role.
• Electrification – Low-emissions 
electricity is one of the most im-
portant drivers of emissions reduc-
tions, accounting for around 20% 
of the total reduction achieved by 
2050. Global electricity demand 
more than doubles between 2020 
and 2050, driven by the electrifica-
tion of the energy mix, the deploy-
ment of electric vehicles and green 
hydrogen production.

• Renewables – Wind power 
(onshore and offshore) and solar 
PV are key to reduce emissions 
from electricity supply. The share 
of renewables in total electricity 
generation globally increases from 
29% in 2020 to over 60% in 2030 
and to nearly 90% in 2050.
• Carbon capture, utilisation 
and storage (CCUS) - CCUS can 
facilitate the transition to net‐zero 
CO2 emissions by 1/ tackling emis-
sions from existing assets, 2/ pro-
viding a way to address emissions 
from some of the most challenging 
sectors, 3/ providing a cost‐effec-
tive pathway to scale up low‐car-
bon hydrogen production rapidly 
and, 4/ allowing for CO2 removal 
from the atmosphere.
• Hydrogen and H2-based fuels 
- Global hydrogen use is expec-
ted to grow from less than 90 Mt 
in 2020 to more than 200 Mt in 
2030. Around 35% of the hydrogen 
produced will stem from water 
electrolysis, 35% from low-carbon 
hydrogen (natural gas with CCUS) 
and the rest: 30%, still from Steam 
Methane Reformers (SMR – grey 
hydrogen). After 2030, low‐carbon 

hydrogen (green and blue) will ex-
pand rapidly in all sectors.
• Bioenergy - Bioenergy provi-
des flexible low-emissions gene-
ration to  complement generation 
from solar PV and wind, and re-
moves CO2 from the atmosphere 
when equipped with CCUS. In 
2050, electricity generation using 
bioenergy fuels could reach 3 300 
TWh, or 5% of total electricity ge-
neration.
• Behavioural change - The 
wholescale transformation of the 
energy sector demonstrated in a 
net zero emission scenario cannot 
be achieved without the active and 
willing participation of citizens. It 
is ultimately people who drive de-
mand for goods and services. So-
cietal norms and personal choices 
will play a crucial role in steering 
the energy system onto a sustai-
nable path. According to the IEA, 
8% of emission reductions stem 
from behavioural changes and ef-
ficiency gains in materials that re-
duce energy demand, e.g. flying 
less for business purposes.

FIG. 8:  EMISSION REDUCTIONS BY MITIGATION MEASURE

Source: IEA
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PRESSURE ON THE  
ENVIRONMENTAL  
SUSTAINABILITY OF  
BUSINESSES IS RISING

SECTION 3
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Regulators are toughening their stance

Pressure from the investment community is on

Sustainability is a growing issue for 
governments and regulators, es-
pecially in Europe. In December 
2019, the European Commission 
(EC) launched the “European Green 
Deal”, with new measures and in-
vestments that aim to make the EU 
the first climate-neutral continent by 
2050.

The European Central Bank (ECB) 
president, Christine Lagarde, has 
publicly said that she is pushing for 
climate change to be a mission-criti-
cal priority for the central bank, and 
is considering using monetary policy 
and bank supervision to fight climate 
change. This shift would require as-

sessing which firms are more pollu-
ting than others.

In September 2020, the EC pre-
sented its revised environmental tar-
gets for 2030, calling for a reduction 
in GHG emissions of 50-55% com-
pared to 1990 levels, while it was 
initially targeting a reduction of 40%. 
To achieve this new target, the EC 
will review all relevant climate and 
energy policy instruments.

At the same time, governments 
and regulators will apply additional 
constraints and standards on the 
sustainability of business opera-
tions. They will need the right tools 

to measure their environmental 
performance, moving away from a 
command-and-control approach, 
in which the mandate equipment 
changes and maintenance sche-
dules, to performance or mar-
ket-based emissions reduction 
schemes.

NGOs such as Greenpeace and The 
Children’s Fund will also want to 
be able to assess the sustainability 
of businesses more effectively, and 
will look for the best tools and mea-
sures to do this. The ability to mea-
sure environmental performance will 
be essential to put the right taxation 
mechanism in place.

Shareholder awareness is also 
increasing rapidly. Investors are 
placing sustainability at the core 
of their investment decisions. In 
a letter addressed to all CEOs, 
BlackRock CEO Larry Fink pointed 
out that “climate risk will impact 
both the physical world and the 
global system that finances eco-
nomic growth”, concluding that “in 
the near future – and sooner than 
most anticipate – there will be a si-
gnificant reallocation of capital”.

This echoes plans outlined by 
Christopher Hohn, head of Lon-
don-based activist hedge fund 
TCI, to vote against the directors of 

companies that fail to reveal their 
carbon emissions.

It also reflects letters sent to some 
of the world’s largest GHG-emit-
ting companies by Climate Action 
100+, an investor group whose 
518 members represent USD47tn 
in assets under management, re-
questing the implementation of a 
net-zero strategy for 2050 or ear-
lier. 

A fundamental reshaping of finance 
is underway. Companies that do 
not tackle the environmental issue 
may end up running short of capi-
tal. Investors will look for the best 

independent tools and ratings to 
properly assess the environmen-
tal impact of corporations, classify 
low-carbon-footprint investments 
and make the right choices.

All financial intermediaries will 
need the right methodology to 
identify environmental, social and 
governance (ESG) risks, report to 
supervisory authorities and publish 
their reports where necessary.

As pressure from all stakeholders 
increases, corporations face two 
main challenges. The first is to 
adapt their operations to be more 
environment-focused by chan-
ging their processes, providers 
and materials, and to control the 
results through appropriate mea-
surements and monitoring. And the 
second is to adapt their communi-
cations to provide more insights 
and data on their actual ecologi-
cal impact with the enriched, more 

reliable and more accurate ESG 
disclosures that growing investor 
scrutiny will require.

Data on carbon accounting will 
be of particular importance. The 
ability to measure CO2 and other 
GHG emissions in a reliable and 
accurate way, on a global scale 
and in a timely manner, is therefore 
key to mitigating global warming 
and climate change challenges.

Consumer concern and aware-
ness is also growing, especially 
among the millennial generation. 
Consumer choices are increasingly 
driven by ecological concerns and 
sustainability. Technology and so-
cial networks enable and encou-
rage consumers to make more en-
vironmentally-conscious choices 
and the change is happening fast. 
Products and brands are adapting, 
with greater focus on the ecologi-
cal dimension of their communica-
tions, production and operations.

Companies have no choice but to 
adapt to this new environment

Pressure is also 
coming from 
consumers
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THE CARBON  
NEUTRALITY JOURNEY
SECTION 4
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In recent years, the tech indus-
try has delivered a broad range 
of solutions aimed at preventing, 
monitoring and reducing GHG 
emissions. Monitoring GHG and 
pollutant emissions and knowing 

their source is essential for im-
plementing an efficient policy. 
The area has witnessed profound 
change as multiple hardware and 
software solutions have been de-
veloped.

The carbon neutrality journey is a 
multiple step process, mixing the 
reduction in GHG emissions with 
offsetting and carbon removal pro-
jects. We explore below the diffe-
rent steps of the net zero pathway.

FIG. 9:  THE CARBON NEUTRALITY JOURNEY

Source : South Pole

(1) Setting a goal

FIG. 10:  DEFINITION OF SCOPE 1, 2 AND 3 EMISSIONS FOR CARBON ACCOUNTING

The first step in reducing GHG 
emissions is to classify them and 
set a target. The Green House Gas 
Protocol has a framework with 
emissions divided into three cate-
gories, Scopes 1, 2 and 3:
• Scope 1 corresponds to emis-
sions that are generated directly, 
for example running boilers or fur-
naces,
• Scope 2 emissions are those 
that are created indirectly, through 
electricity or heat purchased to run 
the business,
• Scope 3 corresponds to emis-

sions generated by the entire value 
chain. It is more tricky to measure 
because it includes all the com-
pany’s emissions itself and also 
those the organisation is indirectly 
responsible for, up and down its 
value chain. Scope 3 captures the 
entire life cycle and value chain.

While Scope 1 and 2 data are rela-
tively easy to acquire, since emis-
sions are under control and hence 
fairly easy to reduce, it can be very 
difficult to measure Scope 3 data 
and reduce related emissions. For 

many businesses, Scope 3 emis-
sions account for more than 70% 
of their carbon footprint so access 
to data is key.

Definitions of what constitutes net 
zero goals can change from one 
company to the next but businesses 
looking to adopt best practices will 
commit to tackling Scope 3 emis-
sions. Mapping the emissions foot-
print by scope is a good way to 
start reducing it.

Source: Carbone4
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(2) Understanding and measuring emissions

The next step in reducing emis-
sions is to understand where they 
come from, how to measure and 
classify them, and then to establi-
sh a baseline. A range of software 
solutions has been developed to 
make sense of all the data being 
collected. We have identified two 
categories of solutions:

• Sustainability platforms, which 
aggregate operational data from 
companies, estimate their impact 
from an ESG standpoint, and help 
set targets for the future. This cate-
gory includes companies such as 
Vaayu, whose platform connects 
to shops’ point-of-sale systems, 
and calculates the carbon footprint 
of all daily transactions using the 
company’s database of more than 
600,000+ data points. Vaayu’s 
platform offers retailers emissions 

CASE STUDY:

A concrete example of the benefits of carbon accounting is IKEA. 

Many of IKEA’s products are low-value but high-volume goods. 

Transport costs form a large part of the total cost of many of the 

products, which makes it important for the company to minimise 

transport, handling and warehouse costs wherever possible.

In order to lower logistics costs and increase efficiency in its 

transport and warehousing operations, IKEA launched an inter-

nal competition to reduce unnecessary air in product packaging. 

The “Air hunting competition“ aimed to remove as much air as 

possible from packaging and thereby increase true product vo-

lume during transport and storage.

The ensuing development of the Glimma candle packaging me-

thod resulted in a 30% increase in product volume for each load 

unit. Thanks to this packaging development, transport and war-

ehouse operations are now far more efficient and the impact on 

the environment has decreased significantly.

FIG. 11:  MAPPING OF THE ECOSYSTEM

Source: Bryan, Garnier & Co

benchmarking against their peers 
and details the carbon footprint 
of individual items. However, this 
carbon accounting is far more than 
a tick-box exercise. There are di-
rect advantages for companies to 
measure and benchmark their en-
vironmental performance and take 
steps to improve on it. One such 
benefit is financial, reducing costs 
and improving margins.`

 • Data analytics technologies, 
which collect a huge array of data 
and apply proprietary algorithms to 
extract actionable insights. In this 
field, companies operating in an 
area known as asset observation 
are emerging. Their solutions fuse 
data from a large array of sources, 
notably Earth observation satellites, 
with a focus on GHG-intensive as-
sets such as oil & gas wells and 

pipelines, refineries, coal mines, or 
any other industrial facilities.

Alongside these tech solutions, 
we have identified consulting firms 
specialised in sustainability and 
carbon neutrality advisory. For 
example, Carbometrix, a French 
start-up which calculates the car-
bon footprint of any company and 
then helps clients implement a de-
carbonation strategy.

Software is important for data 
transparency and actionability, 
which are themselves crucial for 
organisations willing to improve 
their sustainability. However, the 
World Economic Forum reports 
that only 9% of companies are ac-
tively using software that supports 
data collection, analysis and repor-
ting on their ESG activities.

According to an SAP Insights sur-
vey, only 21% of business execu-
tives said they were completely 
satisfied with the quality and avai-
lability of data collected for sustai-
nability.

FIG. 12:  DATA QUALITY IS STILL A CHALLENGE FOR ENVIRONMENTAL SUSTAINABILITY

Source: SAP
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(3) Taking action

Once goals have been set and cor-
rectly understood, with emissions 
measured and reported, changes 
can be implemented to reduce 
them.

We have identified different cate-
gories of responses:

• Mitigation –  efforts to reduce 
or prevent GHG emissions. Mitiga-
tion requires the use of new tech-
nologies, clean energy sources, 
reduced deforestation, sustainable 
agricultural methods, and changes 
in individual and collective beha-
viour,
• Carbon dioxide removal (CDR) 
- while most mitigation activities 
focus on reducing GHG emissions, 
CDR aims to reduce concentra-
tions already in the atmosphere or 
about to be released into the at-
mosphere,
• Adaptation – actions taken 
to manage the impact of climate 

change. Adaptation solutions take 
many shapes and forms, depen-
ding on the context. Adaptation 
can range from building flood de-
fences, setting up early warning 
systems for cyclones and swit-
ching to drought-resistant crops,
• Remediation – the aim is to 
temporarily reduce or offset war-
ming. One such measure is solar 
radiation modification (SRM), also 
referred to as solar radiation ma-
nagement which involves changes 
increasing the amount of solar ra-
diation reflected from the Earth to 
reduce the peak temperature.
Limiting warming to 1.5°C above 
pre-industrial levels requires syste-
mic and definitive changes. Reme-
diation and adaptation actions are 
only temporary or defensive mea-
sures, so we focus our research 
on mitigation and carbon dioxide 
removal solutions, which are those 
effectively able to fight climate 
change.

Mitigation solutions
One way to reduce GHG emissions 
is to stop burning coal and oil and 
switch massively to renewable 
energy. According to the NREL 
(National Renewable Energy La-
boratory – a US research centre), 
over their lifetime, power plants 
running on natural gas emit c.450-
460 grammes of CO2 equivalent 
per kWh of electricity produced. 
Power plants running on coal are 
even more polluting, emitting 
c.1,000g of CO2 equivalent per 
kWh. For comparison purposes, 
over their life cycle, emissions from 
solar, wind or nuclear technologies 
are considerably lower, generally 
around 10-50 g of CO2 equivalent 
per kWh.

GHG emissions can also be re-
duced by changes in agriculture 
and breeding, transport, forest-ma-
nagement (reforestation and pre-
servation) and waste management.

Insect-based products are a good 
example of these changes in agri-
culture and breeding. Insects are 
a sustainable alternative source of 
nutritional solutions for a widening 
range of feed and food applica-
tions. Momentum is strong across 
all applications, favoured by strong 
regulatory tailwinds in both Europe 
and the US, as well as increased 
awareness across the value chains 
addressed and with end-customers 
concerning sustainable food.

According to the European Com-
mission, 88 million tons of food 
are wasted every year in Europe. 
Only a small quantity of this vo-
lume is effectively recycled, with 
most of it ending up in landfills or 

incinerators. Insects constitute a 
new promising recycling solution, 
and hence lower GHG emissions. 
Moreover, this alternative source 
of protein can help prevent over-fi-
shing and deforestation for soy 
cultivation.

Protix for example, a company 
based in the Netherlands, pro-
duces natural and sustainable in-
gredients from insects.

When it comes to waste manage-
ment, the focus is often on new re-
cycling solutions. Climate change 
and GHG emissions are hardly ever 
mentioned while waste, and land-

fills in particular, are a significant 
contributor to global GHG emis-
sions, representing slightly more 
than 3% of global GHG emissions.

Waga Energy has developed a dis-
ruptive technology for the recovery 
of landfill gas, the biogas produced 
when organic matter decomposes 
in landfills. Waga Energy captures 
and purifies this biogas and trans-
forms it into biomethane, a re-
newable substitute for natural fos-
sil gas. This by-product generated 
from waste treatment is therefore 
transformed into clean, local and 
renewable energy. Biomethane 
can be stored and transported in 
existing gas infrastructures, and be 
used in a number of ways, inclu-
ding for heating, transport, indus-
try, etc.

FIG. 13:  LIFE CYCLE OF GHG EMISSIONS FROM ELECTRICITY GENERATION

Source: NREL
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Other solutions to mitigate or re-
duce GHG emissions consist of 
developing carbon offset pro-
jects. Most of these concern fo-
rest conservation, which is great 
but unfortunately they provide 
little help in the fight against cli-
mate change. These projects are 
controversial and illustrate why the 
carbon market needs greater over-
sight, regulation, tracking and cer-
tification.

Each carbon credit generated by 
these forest conservation projects 
is supposed to represent a ton of 
carbon dioxide absorbed with the 
promise of payment intended to 
prompt forest owners to alter their 
practices and stop deforesting. 

However, forest owners are able to 
profit from weak rules in the carbon 
markets and garner payments for 
continuing the same forest prac-
tices they have used for decades. 
The problem is that these offset 
projects are generating credits 
while allowing customers to burn 
as much gas as they want and also 
to feel good about it, under the 
premise that they are funding some 
sort of change in practice. In the 
end, the atmosphere is losing out.

Carbon removal solutions

Sometimes, CO2 emissions cannot 
be avoided or are too hard to abate. 
Carbon dioxide removal solutions 
are useful to offset these emissions 

and achieve net zero. We differen-
tiate two types of carbon capture: 
(1) from large point sources such 
as power plants or industrial facili-
ties that use carbon-rich fuels, and 
(2) directly from the atmosphere.

Carbon capture from industrial or 
power plants has the advantage of 
working with a CO2-rich feedstock/
input gas. Carbon dioxide typically 
represents between 5% and 15% 
of flue gases from power plants, 
depending on the fuel used. For 
comparison purposes, carbon 
dioxide concentration in the at-
mosphere is significantly lower/
less concentrated, at around only 
0.04%.

FIG. 14:  LANDFILLS: HARNASSING A SOURCE OF RENEWABLE GAS

Source: Waga Energy

Methods for direct CO2 capture can 
be classified in three main groups: 
(1) pre-combustion, (2) oxy-com-
bustion, and (3) post-combustion. 
The post-combustion CO2 capture 

is the most common and easier to 
implement as a retrofit option.

One of the most common and 
cost-effective technologies is the 

post-combustion chemical ab-
sorption/solvent methods. Chemi-
cal absorption is highly efficient, 
low cost and mature. The most po-
pular method is the amine solution. 

FIG. 16:  CARBON CAPTURE TECHNOLOGIES

Source: International Journal of Greenhouse Gas control 

FIG. 15:  COMPOSITION OF FLUE GASES FROM POWER PLANTS VS ATMOSPHERE 

Source : Global CCS Institute
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For emissions that cannot be cap-
tured directly, the solution might be 
to remove carbon dioxide from the 
air. We have identified two different 
technologies of Direct Air Capture 
(DAC): liquid and solid. 

(1) Liquid DAC systems pass air 
through chemical solutions that re-
move carbon dioxide. The system 

releases chemicals back into the 
system by applying high-tempera-
ture heat while returning the rest of 
the air to the environment.

(2) Solid DAC systems use solid 
sorbent filters that chemically bind 
with carbon dioxide. Filters are 
heated and placed under vacuum to 
release carbon dioxide and store it.

We have also identified emerging 
DAC technologies that include 
electro-swing adsorption (ESA) and 
membrane-based DAC (m-DAC). 
However, their TRL is still too low 
to anticipate their deployment in a 
foreseeable future.

FIG. 17:  DIRECT AIR CAPTURE TECHNOLOGIES

Source: Bryan, Garnier & Co

As the technology has yet to be de-
monstrated at large scale, the future 
cost of DAC is uncertain. According 
to the IEA, capture cost ranges from 
USD100/t to USD1,000/t. That said, 
DAC is receiving increasing atten-
tion and support and costs are de-
creasing rapidly.

There are currently 19 DAC plants 
operating worldwide, capturing an 
average of 0.01 MtCO2/year. A 1 
Mt CO2/year capture plant is in 

advanced development in the US. 
In the Net Zero Emissions by 2050 
Scenario, DAC is scaled up to cap-
ture more than 85 Mt CO2/year by 
2030 and ~980 Mt CO2/year by 
2050. This level of deployment will 
require huge investment efforts.

As DAC technologies mature, in-
vestors are taking increasingly in-
terest in the sector. In April 2022, 
Climeworks announced a US-
D650m fundraising to scale up its 

technology. The company currently 
operates the world’s largest DAC 
facility in Iceland, where trapped 
CO2 is injected deep underground 
and stored permanently. At present, 
the plant can only capture about 
4,000 tons each year, roughly equi-
valent to the annual emissions of 
600 people living in Europe.

FIG. 18:  CLIMEWORKS’ DAC SYSTEM

Source: Climeworks
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Once climate actions have been im-
plement to reduce emissions and 
compensate for other unabated 
emissions, progress can be reported 
and tracked. However, as already 
mentioned, some projects have been 
the subject of public scandals. Some 
even have the reputation of being un-
reliable or having a negative impact 
on the local environment and climate 
change, resulting in companies being 
accused of greenwashing.

We believe this is due to:

• A lack of international and local re-
gulations,
• Most carbon credit certification 
organisations do not fully check cer-
tain claims that project developers 
make,
• A lack of independent data pro-
viders looking into the historic and 
current performance of carbon pro-
jects,

• Complex methodologies that 
create opacity on a project’s effec-
tive impact,
• The need for deep technical ex-
pertise to assess how well carbon 
projects perform.

Buyers and traders of carbon cre-
dits with little visibility on their qua-
lity have led to the development of 
voluntary carbon markets (VCM), 
with carbon credit rating platforms 
emerging to provide data and trans-
parency on project performances. 

In November 2022, the first EU-
wide voluntary framework to reliably 
certify high-quality carbon removals 
has been adopted by the European 
Commission. It sets out rules for the 
independent verification of carbon 
removals, as well as certification 
schemes that can be used to de-
monstrate compliance with the EU 
framework. The below 4-criteria are 

key in its foundations, incentivizing 
and harmonizing voluntary certifiers 
standards to the upside: 

• Quantification: Carbon removal 
activities need to be measured ac-
curately and deliver unambiguous 
benefits for the climate;
• Additionality: Carbon removal 
activities need to go beyond exis-
ting practices and what is required 
by law;
• Long-term storage: Certificates 
are linked to the duration of carbon 
storage so as to ensure permanent 
storage;
• Sustainability: Carbon removal 
activities must preserve or contri-
bute to sustainability objectives 
such as climate change adaptation, 
circular economy, water and marine 
resources, and biodiversity.

(4) Reporting and certifying progress

Carbon rating companies such as 
Sylvera (a French start-up) assess 
the likelihood that the credits is-
sued by a project have delivered on 
their claims. Insight into the quality 
of carbon credits enables buyers 
and traders to act with greater 

confidence, driving funds towards 
high-quality projects and helping 
the development of VCMs.

Carbon credit ratings use different 
criteria, including, but not limited to, 
the quantity of CO2 captured. Ra-

tings also factor in: (1) the perma-
nence of GHG avoidance/removal, 
(2) the risk of over-crediting carbon 
credits, assessing the reasonable 
nature of the project’s claimed ba-
seline, and (3) co-benefits for biodi-
versity and local communities.

FIG. 20:  SYLVERA’S CARBON RATING SYSTEM

Source: Sylvera

FIG. 19:  UNEXHAUSTIVE VOLUNTARY CARBON CERTIFIERS

Source: Bryan, Garnier & Co
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Assessing and tracking the quality 
of a project requires high-tech solu-
tions and deep know-how in AI and 
data analysis. For example, Pacha-
ma, a Californian start-up, uses 

machine learning models using 
satellite imagery, LiDAR imaging, 
and other data to identify key forest 
characteristics that are used to es-
timate their carbon offset potential. 

Pachama also offers a marketplace 
for organisations willing to offset 
their emissions.

FIG. 21:  LIDAR IMAGING TO MEASURE FORESTS CHARACTERISTICS

FIG. 22:  MAPPING THE ECOSYSTEM THROUGH THE DIFFERENT STEPS

Source: Pachama

Source: Bryan, Garnier & Co

FIG. 23:  RECENT TRANSACTIONS IN THE ECOSYSTEM

Source: Bryan, Garnier & Co
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CARBON MARKETS
SECTION 5
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Compliance carbon markets

Carbon markets can be divided into two categories: (1) regulated, compliance carbon markets, 
and (2) unregulated, voluntary carbon markets (VCMs).

In the 1980s, the US had a major 
problem with its power stations 
emitting large amounts of sulphur 
dioxide (SO2) into the atmosphere. 
Sulphur dioxide fell back to Earth 
as acid rain causing harm to the 
environment and infrastructure. 
Since there was no incentive for 
power plants to stop emitting sul-
phur dioxide, in 1990, the US go-
vernment launched an experiment 
by passing a law to force polluters 
to pay for their emissions. This 
new system was called “cap-and-
trade”. It proved to be efficient with 

acid rain levels decreasing by more 
than 20%.

In 1997, the Kyoto protocol sug-
gested applying this concept to 
carbon emissions to fight climate 
change. In the following years, 
different countries and regions set 
up their own carbon markets, im-
plementing the “cap-and-trade” 
system.

In the “cap-and-trade” system, 
the government sets a cap on the 
amount of CO2 that can be emitted 

into the atmosphere. Carbon cre-
dits are distributed for free to in-
dustrials, based on their historical 
emissions. If a company does not 
use all of its allowance, it can sell 
the excess to other companies. If 
a company needs more permits, 
it can buy them from those with 
excess carbon credits. Each year, 
allowances are adjusted downwar-
ds so the price of credits becomes 
more expensive, thereby creating 
incentives for industrialists to inno-
vate and reduce their emissions.

FIG. 24:  THE “CAP-AND-TRADE” CARBON SYSTEM

Source: Ministère de l’Environnement et de la Lutte contre les changements climatiques – Gouvernement du Québec

FIG. 25:  PRICE OF CARBON ON THE EU ETS

The EU has set its own emissions 
trading system called EU ETS. The 
system covers CO2 emissions from:

• Electricity and heat generation,
• Energy-intensive industry sectors 
including oil refineries, steel works, 
and production of iron, aluminium, 
metals, cement, lime, glass, cera-
mics, pulp, paper, cardboard, acids 
and bulk organic chemicals,
• Commercial aviation within the 
European Economic Area.
Participation in the EU ETS is mandato-
ry for companies in these sectors, but: 
• in some sectors, only installa-
tions above a certain size are in-
cluded,

• certain small installations can 
be excluded if governments put in 
place fiscal or other measures that 
will cut their emissions by an equi-
valent amount,
• in the aviation sector, until 31 
December 2023, the EU ETS will 
apply only to flights between airpo-
rts located in the European Econo-
mic Area.
The EU ETS has proven to be an 
effective system with the installa-
tions covered reducing emissions 
by about 35% between 2005 and 
2019. However, given the urgency 
to fight climate change, it is neces-
sary to adapt the EU ETS to make it 
even more efficient.

In May 2022, Members of the Euro-
pean Parliament (MEPs) voted in fa-
vour of amendments to the EU ETS. 
The system should be reformed and 
its scope enlarged. Specifically, the 
reform will include:
• New ETS II for buildings and 
road transport – citizens not to be 
included before 2029,
• Free allowances to be phased 
out from 2026 and disappear by 
2030,
• A bonus-malus system to be in-
troduced from 2025,
• Extension to maritime transport, 
• Revenues to be used exclu-
sively for climate action in EU and 
member states.

Source : Reuters



38 39

FIG. 26:  COP26 KEY TAKEAWAYS – ARTICLE 6 EXPLAINER

The COP26 climate summit in 
Glasgow formalized cooperation 
between regional regulated trading 
systems, such as the EU ETS, with 
the adoption of Article 6 of the Pa-
ris Agreement. It sets the framework 
to operationalize the functioning of 
international and voluntary carbon 
markets through two mechanisms:

• Article 6.2 establishes a market in 
which countries can trade emissions 
reductions between each other to 
achieve their carbon emissions re-
duction goals through bilateral or 
multilateral agreements. Credits 
under Article 6.2 are already traded 
between countries, such as Switzer-
land and Japan.

• Article 6.4 aims to create a global 
registry for UN-recognised credits 
overseen by a Supervisory Body, 
where project developers will re-
quest to register their projects with 
the Supervisory Body. Credits under 
Article 6.4 will likely take a few years 
to be issued and traded.

The progress made on the Article 6 
and notably paragraph 6.4 points to 

the increasing convergence between 
the global regulatory framework wit-

hin Paris Agreement and the volun-
tary carbon markets (VCMs).

Source: Carbon Markets Institute

General Article 6 Abbreviation

• A6.4ER - Article 6.4 Emissions Reductions

• CA - Corresponding Adjustments

• CDM - Clean Development Mechanism

• CER - Certified Emissions Reduction

• ITMO - Internationally Traded Mitigation Outcome

• NDC - Nationally Determined Contribution

• NMA - Non-Market Approach

• SoP - Share of Proceeds

Article 6.2

Article 6.2 provides for bilateral or multilateral 

‘cooperative approaches’ to be established direc-

tly between countries for the purpose of trading In-

ternationally Traded Mitigation Outcomes (ITMOs) 

between jurisdictions.

These approaches would take the form of formal 

agreements, noting the Australian Government’s 

Indo-Pacific Offsets Scheme as one recent exa-

mple, that will provide for cooperative approaches 

between Australia and regional partners (now for-

mally including Fiji and PNG).

Double Counting

Where two countries both try to 

‘count’ an emissions reduction un-

til as their own. Double counting 

inflates the level of climate action 

undertaken, decreases integrity of 

carbon markets, and disincentivizes 

countries form taking action.

Key issue: How to set up Article 6 

rules that avoided double counting 

and ensured high integrity.

Corresponding Adjustments

When transferred emissions re-

ductions are deducted from a host 

country’s national GHG invento-

ry and added to the purchasing 

country’s inventory. This ensures 

emissions reductions are not double 

counted by the host country.

Key issue: How CAs could be made, 

and wether they would apply to acti-

vities contributing to (inside) NDCs or 

used for other mitigation purposes.

Transition of the CDM

Process by which the Kyoto Proto-

col’s Clean Development Mecha-

nism (due to end in 2020) would 

transition into or be suceeded by 

the new Article 6.4 crediting mecha-

nism.

Key issue: To what extend should exis-

ting CDM structures, project methods, 

and already issued CERs (of varying 

vintages) be used under of transferred 

to the new 6.4 mechanism.

Share of Proceeds

A levy applied to carbon market 

transactions, to be used as a source 

of adapation finance for least-deve-

loped and vulnerable states impac-

ted by climate change.

Key issue: Whether a share of 

proceeds should be applied to bila-

teral of multilateral transactions un-

der the 6.2 mechanism (nothing it is 

already mandated under the Article 

6.4 mechanism)

Article 6.4

Article 6.4 provides a ‘top-down’ global platform 

for the crediting of emissions reductions (A6.4 

ERs) by all countries, with oversight by a ‘Super-

visory Body’ and a secretariat housed within the 

UNFCCC Secretariat. 

Often described as the ‘Sustainable Development 

Mechanism’, the 6.4 market will replace the Clean 

Development Mechanism (CDM) that previously 

operated under the Kyoto Protocol (succeeded 

by the Paris Agreement from 2020), and will en-

able all countries to use markets to enhance mul-

ti-stakeholder investment in NDC ambition.

Article 6.8

Article 6.8 provides for the facilitation and coor-

dination of non-market approaches (NMAs) to be 

undertaken by countries and other stakeholders to 

drive emissions reduction.

NMAs can loosely be defined as:

• Voluntary collective actions that are not reliant 

on market/transaction-based approaches; and

• Collaboration on mitiqation, adapation, finance, 

technology development/transfer, and capacity 

building (not covered by paris Agreement, Kyoto 

or UNFCCC activities).

Some players are still excluded from 
compliance markets such as the 
EU ETS (small installations, sector 
not yet included in the scope…) but 
have pledged to offset their GHG 
emissions by participating in carbon 
markets voluntarily.

Voluntary carbon markets allow in-
dustrial groups to offset their emis-
sions by purchasing carbon credits 
generated by projects aimed at re-
moving or reducing GHG emissions 
from the atmosphere. Companies 
can participate in VCMs either indivi-
dually or as part of an industry-wide 
scheme, such as the Carbon Offset-
ting and Reduction Scheme for In-
ternational Aviation (CORSIA), which 
was set up by the aviation sector to 
offset its greenhouse gas emissions. 
International airline operators taking 
part in CORSIA have pledged to off-
set all the CO2 emissions they pro-
duce above a baseline 2019 level.

While compliance markets are cur-
rently limited to specific regions, 
VCM credits have the potential to 
be accessed by every sector of the 
economy instead of a limited num-
ber of industries and geographies.

Carbon credits traded on the volun-
tary market are not tailored to any 
regulatory requirement. The quality 
of the supply is relying on the adop-
ted industry crediting programs 
– carbon standards such as VER-
RA and Gold Standard. We expect 
these standards to become almost 
interchangeable in the future with 
the roll-out of the first emissions-re-
duction credits under the Article 6.4 

pertaining the agreement on the re-
quirements for methodologies. The 
Supervisory Body overseeing the 
subject drew first recommendations 
in November this year and is sche-
duled to reconvene in 2023.If they 
meet the existing VCM guidance in 
terms of type of credits companies 
should use and reach the scale to 
dictate the pricing, 6.4 ERs (emis-
sions-reduction credits) will become 
the main mechanism of voluntary 
offsetting and increase supply inte-
grity.

We have identified five types of 
player that structure VCMs:
• Project developers represent 
the upstream part of the market, de-
veloping the projects that will gene-
rate carbon credits. Projects range 
from hydro plants, cookstoves, pre-
venting deforestation, carbon cap-
ture and sequestration,
• Carbon credit buyers represent 
the downstream part of the market, 
buying carbon credits to offset their 
GHG emissions. Tech companies 
such as Apple and Google were 
among the early buyers of carbon 
credits but we now see more sec-
tors, including finance, joining the 
market to achieve their net-zero tar-
gets or looking for a way to hedge 
against the financial risks posed by 
the energy transition,
• Retail traders purchase large 
amounts of credits directly from 
suppliers, bundle the credits into 
portfolios and sell them on to end-
buyers, with a commission fee. Most 
transactions are over-the-counter 
deals but we see some exchange 
platforms emerging. Among the 

largest are the New York-based 
Xpansiv CBL and Singapore based 
AirCarbon Exchange (ACX). These 
platforms aim to simplify and faci-
litate the trade of carbon credits by 
creating standard products,
• Brokers buy carbon credits from 
retail traders and market them to 
end-buyers, usually with a commis-
sion fee,
• Standards and certification 
agents certify that a particular pro-
ject meets its stated objectives and 
the stated volume of emissions. 
Standards have a series of metho-
dologies, or requirements, for each 
type of carbon project.

Voluntary Carbon markets (VCMS)
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Putting a price on carbon credits is 
far from straightforward, mostly be-
cause of the wide variety of credits 
on the market and the number of 
factors influencing the price. Howe-
ver, we observe that removal credits 
tend to trade at a premium to avoi-

dance credits. This is due to the hi-
gher level of investment required by 
the underlying project but also be-
cause there is high demand for this 
type of credit, which is considered to 
be a more powerful tool in the fight 
against climate change.

The price of one carbon credit can 
vary from a few cents per ton of CO2 
emissions to USD15-20/ton for re-
forestation projects to USD300/t for 
tech-based removal projects such 
as CCS.

FIG. 27:  STRUCTURE OF VOLUNTARY CARBON MARKETS

Source: S&P Global Platts

WHAT TO DO WITH  
CAPTURED CARBON?
SECTION 6
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Carbon capture is a crucial tool to 
reach Net Zero by 2050, providing 
a way to balance emissions that 
are hard to abate, including from 
long-distance transport and heavy 
industry.

According to the IEA, in 2020, 21 
CCUS facilities were operating 
around the world and virtually all 
the CO2 captured came from natu-
ral gas processing plants at 27 Mt 

out of c. 40 Mt. The deployment of 
carbon capture projects has been 
concentrated in the US, which is 
home to almost half of all operating 
facilities.

Once captured, most of this CO2 
is used in a process known as En-
hanced Oil Recovery (EOR), whe-
reby carbon dioxide is injected un-
derground to extract more oil since 
adding CO2 increases the overall 

pressure of an oil reservoir, forcing 
the oil towards production wells.

When CO2 is injected underground 
for EOR, around 90-95 of it remains 
underground, trapped in the geo-
logic formation where the oil was 
once trapped. However, capturing 
carbon dioxide from natural gas 
processing plants to then extract 
more oil cannot be considered as 
the way to go to achieve Net Zero.

So far, CO2 is mostly used for Enhanced Oil Recovery

FIG. 28:  CCUS AND EOR

Source: IEA

Until recently, CCUS projects were 
not advancing as fast as they nee-
ded due to commercial considera-
tions and a lack of policy support. 
With no incentives or emission 
penalty, CCUS simply makes no 
sense. CO2 has no significant va-
lue as an industrial input, except 
for EOR, which is the only form of 
large-scale, permanent carbon se-
questration that currently makes a 
profit.

The significant capex effort asso-
ciated with technical challenges 
and risks to install or scale up faci-
lities has also played a role. Moreo-
ver, CCUS is often viewed as a fos-

sil fuel technology that competes 
with renewable energy for invest-
ment, although in practice there 
are synergies with renewables.

Carbon capture is not a new tech-
nology but we observe growing in-
terest, underpinned by strengthe-
ned climate targets and stronger 
incentives. Also, CCUS costs have 
been declining, new business mo-
dels that can improve the financial 
viability of CCUS have emerged 
and technologies are advancing 
and attracting interest from po-
licy makers and investors (cf. 
Climeworks last fundraising – USD 
650m).

Note that there is decreasing re-
liance on EOR. Less than 50% of 
the planned facilities are linked to 
EOR, with a shift towards dedi-
cated CO2 storage. 

CCUS technologies have achieved 
significant cost reductions, contri-
buting to growing momentum. Ac-
cording to the IEA, the cost of CO2 
capture in the power sector has 
fallen by 35% through its evolution 
from the first to the second large-
scale CCUS facility, and this trend 
is set to continue as the market ex-
pands.

Growing momentum around CCUS

FIG. 29:  CCUS FACILITIES OPERATING AND IN DEVELOPMENT

Source: IEA
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FIG.30:  LEVELISED COST OF CO2 CAPTURE BY SECTOR

Source: IEA

Although EOR can have synergies 
with renewables, it cannot really be 
considered a sustainable application 
for CCUS, new solutions must be 
developed to upcycle/recycle CO2. 
We have identified companies trying 
to turn carbon dioxide into valuable 
products. Approaches range from 
biological processes to using elec-
trochemical cells or catalysts.

Many players combine CO2 with hy-
drogen to make fuels and commo-

dity chemicals (methanol, ethanol, 
methane…). Syngas (a fuel gas mix-
ture consisting primarily of hydrogen, 
carbon monoxide and very often 
some carbon dioxide) is conventio-
nally made by an energy-intensive 
process that crushes methane and 
water together at high temperatures 
and pressures. 

However, it is unclear whether these 
products recycled from industrial 
CO2 emissions actually protect the 

climate - because CO2 will still be 
released into the atmosphere in 
the short term. Moreover, carbon 
capture is still quite expensive, and 
hence so are products made that 
way. To maximise climate benefits, it 
is more efficient to lock recycled CO2 
into products that last for decades. 
Concrete and building materials are 
good ways to have permanent se-
questration of CO2 in the product.

Innovative solutions to upcycle CO2
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FIG. 31:  REUSING CARBON DIOXIDE

Source: Nature

INTERVIEWS WITH  
INDUSTRY LEADERS
SECTION 7
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You are undoubtedly one of 
the earliest pioneers of the 
modern carbon economy. 
Can you please tell me about 
your journey in the industry? 
How did it develop over the 
past two decades?

EcoAct and I have been in this 
market for over 20 years. Back 
in 2005, when Carbon Clear 
(note: acquired by EcoAct in 
2017) was founded, we were 
focusing on how to sell car-
bon management to corporate 
boards. 

In 2015, ten years after the 
founding of both Carbon 
Clear and EcoAct, the Inter-
governmental Panel on Cli-
mate Change (IPCC) delivered 
its Fifth Assessment report. It 
was this report that put an end 
to uncertainties on the poten-
tial impact of climate change, 
and which then gave way to 
the Paris Agreement. From 
this point everyone started to 
take climate more seriously, 
particularly large govern-
ments, and momentum in the 
sector really began.

Another step-change that fol-
lowed was after the release 
of the guidelines of the Task 
Force on Climate-related Fi-
nancial Disclosures (TCFD) 

in 2017. These recommen-
dations changed the corpo-
rate appetite for sustaina-
bility services as investors 
acknowledged the long-term 
impact of climate change on 
the value of their capital and 
demanded to see better cli-
mate disclosures. It was a ma-
jor boost to the market back 
in 2016-2017 which brought 
around growth for climate bu-
sinesses like EcoAct.

These factors alongside in-
creasing climate impacts in 
recent years (record brea-
king heatwaves, floods and 
droughts) and coupled with 
growing public concern and 
climate protest have given 
rise to the extremely dynamic 
and demanding environmental 
market which we are seeing 
today.

Speaking about the demand, 
how would you describe the 
current situation with offset-
ting emissions?

Currently demand in the car-
bon market is high, driven 
both by regulation and cor-
porate public commitments. 
Supply, however, is slow to 
respond to that as it takes a 
couple of years to bring pro-
jects to life, particularly when 

considering the time taken for 
projects to undergo the fea-
sibility assessments, secure 
funding, and pass audits to 
achieve certification by the 
standards. Thus, the market is 
currently facing a bottleneck 
on that front. This situation is 
further demonstrated by the 
unprecedented price hikes in 
credits, where the same pro-
jects can trade +20% YoY, 
which is of course an issue for 
large credit consumers such 
as big corporates. 

One of the solutions to this 
which is gaining in popularity 
is customers opting to deve-
lop their own offsetting pro-
jects. It has benefits across 
the whole value chain, as it al-
lows corporates to secure the 
supply and the price, as well 
as promotes capital flows into 
new climate technologies. 

Do you think that current 
macroeconomic climate and 
geopolitical situation may 
halt the investments and, 
more generally, the cus-
tomer spend on sustainabi-
lity solutions?
 
If we look back to the financial 
crisis of 2008, sustainability 
was considered a discretio-
nary spend item. Therefore 

Stuart Lemmon
Managing Director at EcoAct

corporate spending on sus-
tainability was impacted. Du-
ring covid, however, the situa-
tion was different. We saw a 
lot of businesses continue to 
grow and little evidence that 
the appetite to tackle sustai-
nability was being diminished. 
This marked a significant shift 
in the perception of sustaina-
bility spend towards “must-
have” rather than something 
”nice-to-have”.

Today, there is widespread re-
cognition of the need to reach 
net-zero. Every year, EcoAct 
undertakes research into cor-
porate climate disclosures, 
and we see now that the 
majority of large businesses 
are committing to reach this 
global goal. Even though the 
other geopolitical challenges 
threaten the speed of pro-
gress, - Ukraine, energy crisis 
and rising costs of living - cli-
mate is still high on the agen-
da and is here to stay.

We do anticipate that the mar-
ket will cool to some extent, 
as there are more organiza-
tions now on their transition 
journeys rather than starting 
out. But the core services, 
such as climate strategy, foot-
print measurement and target 
setting will be here to stay. 
However, the expectation is 
now that companies must also 

grapple with their entire va-
lue chains in order to achieve 
net-zero which will require in-
creased effort and expertise.

Let’s talk about EcoAct. 
How do you differentiate 
yourself in the market?

There are few direct competi-
tors that offer the breadth of 
services as a climate change 
consultancy. We position our-
selves as a one-stop-shop 
for climate-related sustaina-
bility, able to guide organiza-
tions along the full journey to 
net-zero and support them in 
science-aligned climate ac-
tion. All this is further boosted 
by the digital expertise of our 
parent company, Atos.

Our core offering very much 
relies on the length of our 
experience, the depth of our 
knowledge and our scientific 
rigour. We have a strong R&D 
team providing technical un-
derstanding of the underlying 
emissions and translating this 
into solutions to support our 
customers and drive progress 
in corporate actions. 

As part of our comprehensive 
offering, we are also experts 
in carbon offsetting and na-
ture and technology-based 
climate solutions, acting as 
retailer and project develo-

per. We have developed our 
proprietary EcoScore metho-
dology, which has been pro-
ven over more than a decade 
to select the highest quality 
credits and guide credible off-
setting strategy, which we are 
particularly valued for by our 
customers. 

Most of our clients are large 
publicly listed organizations. 
We help them interpret their 
data, find flaws, set sustaina-
bility targets, act on them, and 
communicate on them pro-
perly. The latter gained a lot 
of traction recently, since the 
communities, and especially 
investors, became much more 
knowledgeable on the topic. 
There is now a much higher 
degree of sensitivity of what 
is being shared in the public 
domain. In other words, tole-
rance towards greenwashing 
is much lower than it was 
before. Therefore, it is key to 
ensure the reliability of the un-
derlying assessments, which 
drives demand for high-qua-
lity expertise-based consul-
ting.  

As we touched upon data 
gathering and emissions 
accounting, how do you ap-
proach this at EcoAct?

Typically, the business model 
of EcoAct has always been 
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system-agnostic. Since we 
are not focused on software 
development, but rather on in-
terpreting the data and ensu-
ring it is collected from all the 
relevant sources, what we do 
is select the best platform for 
our clients and manage it as 
a service. This service provi-
des two benefits for the client: 
technical expertise of EcoAct 
to achieve the required level 
of granularity in the calcula-
tions and a software system 
that automates the data col-
lection.

What we are seeing today is 
the boom in the supply of the 
SaaS carbon accounting so-
lutions which offer real-time 
customizable visualisations 
and dashboards. Most such 
new solutions are based on 
the one-fits-all assessment 
methodology, which can po-
tentially oversimplify the cal-
culations and lead to rather 
aggregated results due to 
omitting data, locations, inter-
pretations, and context. That 
is why it is important to add a 
layer of supervision, especial-
ly in the context of EcoAct tar-
get customers, who are large 
and complex organizations.

How did the acquisition by 
Atos back in 2020 change 
the way you approach your 

customers and digital offe-
ring in particular? 

At EcoAct we always believed 
that Net Zero should not be 
managed by a standalone iso-
lated team within a business, 
but rather be something em-
bedded within every business 
line. Digital transformation 
provides the link between 
different strategies and ope-
rations teams, and EcoAct to-
gether with Atos are at the fo-
refront of this transformation. 

Strategic alignment with Atos 
brought two key levers: signi-
ficant scale of our own digital 
tools we use to deliver decar-
bonization services, such as 
climate risk assessment, to 
our clients and expansion of 
the portfolio towards digital.

According to the estimates 
made by the World Economic 
Forum, digital technology and 
its optimization has the po-
tential to cut global emissions 
by 15%. Together with Atos 
we developed an end-to-end 
portfolio that incorporates 
climate strategy, target-set-
ting, emissions calculation 
and our other climate adviso-
ry services with digital inno-
vations such as Digital Twin, 
low-carbon data-centres and 
smart factories. This offering 

which also includes our vo-
luntary carbon offsetting ex-
pertise, enables us to support 
companies at all stages of the 
net-zero journey.

Looking into the future, 
where would you like to see 
EcoAct and the industry in 
the next 10 years? 

From an industry perspective, 
we are seeing ongoing conso-
lidation of the market, and 
a shortage of sustainability 
management skills. We also 
see a strong flow of invest-
ment turning towards project 
development in the offsetting 
market and increasing focus 
on biodiversity and related 
social challenges. I would 
expect both these trends to 
drive the market in the next 
years, which is very neces-
sary to bring more disruptive 
solutions in both emissions 
reduction and offset in order 
not to miss the rapidly clo-
sing window to maintain a 
habitable planet. Every single 
action counts, every lever we 
can pull we must pull because 
the climate emergency is too 
big and too urgent.

Speaking about EcoAct, if I 
look back 10 years, I see se-
veral clients we still work with 
today. This is testament to our 

ability over the years to ex-
pand and adapt our services 
to fit the evolving needs of our 
customers and remain at the 
forefront of our sector. We are 
working to maintain this pace 

and further ensure our ability 
to react to market changes ra-
pidly and effectively. For this 
we are currently developing a 
Climate Academy, which is ai-
med at addressing the talent 

scarcity in the market as well 
as scaling our project deve-
lopment offering with a much 
larger portfolio of reduction 
and removal credits.
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With GO2 Markets being the 
industry player since its es-
tablishment as early as 2013, 
what was the key catalyst for 
the carbon economy to gain 
global traction and where 
does it sit today?

Carbon markets were brought 
to the global level on the back 
of two key catalysts: legisla-
tion and corporate appetite 
for emissions reduction. The 
former to this day plays a big 
role in how emissions and car-
bon credits are accounted for, 
while the latter focuses on the 
volumes of the potential reduc-
tions and tools available to act 
on them. This combination in-
fluenced the emergence of re-
gional ETS (Emissions Trading 
Systems) with first-of-its-kind 
established in Europe and to-
day strongly developing across 
the globe with more still to 
come.

Does growing amount of re-
gional ETS complexify the 
current carbon offset mar-
ket? How does this impact 
consumers?

Of course, multiple ETS acting 
on different macro-regulato-
ry standards based on own 
interpretations of Article 6 of 

the Paris Agreement make it 
challenging to address the glo-
bal market. For instance, if to-
day you want to support a mul-
tinational corporate client with 
their carbon offset needs, you 
need to perform an extensive 
due diligence and run multiple 
checks on the underlying pro-
ject economics, such as geo-
graphy of impact, territorial eli-
gibility, regional versus national 
versus international eligibility, 
before pushing it into credits 
portfolio. This analysis requires 
specific skills and knowledge, 
thus pushing customer de-
mand towards more sophisti-
cated services and improving 
the overall quality of the credits 
trading market.

I understand that GO2 Mar-
kets has its roots in carbon 
credits trading market. Can 
you please tell us a bit more 
about your company journey 
and how you are addressing 
today’s quality challenge?

We started from the wholesale 
carbon trading, then quickly 
moved into renewable ener-
gy solutions, energy efficiency 
certificates and more recently 
developed a biogas certificates 
offering. In the offset space, 
we are much more focused on 

emissions removals and long-
term CO2 storage solutions.
However, its our belief that the 
climate problem cannot be sol-
ved by solely buying carbon 
credits, but the way we do bu-
siness also needs to change. 
That is why today we are 
growing our consulting offering 
to help corporates calculate 
and decarbonize entire scope 
of their emissions.

These two capabilities com-
bined allow us to adapt ra-
pidly to the continuously evol-
ving regulatory environments 
across the globe while ensu-
ring highest quality of products 
and services delivered to our 
clients, as well as go one step 
further in the impact tools we 
can offer. For instance, we 
have recently designed and im-
plemented an insetting project 
for one of our clients, which not 
only generated carbon credits 
but also supplied raw materials 
for the company.

With the current scope of of-
ferings, what would be your 
estimate of the contribution 
of GO2 Markets to 1.5°C ini-
tiative under the Paris Agree-
ment?

Garzay Ahmadi
Founder of GO2 Markets To put it in numbers, this year 

GO2 Markets facilitated:
• 35 million tons of CO2 re-
ductions
• 100 million MWh of re-
newable energy transacted 
• 35 million MWh of energy ef-
ficiency measures implemented
• Helped major multinational 
companies to understand and 
improve their ESG

Moreover, we got a chance 
to work on a major solar park 
construction project in Ger-
many and a few more in South 
America facilitating its imple-
mentation and leading the fun-
draising efforts. 

We also develop a Rainfo-
rest conservation project in 
the Republic of Congo where 
we participate in the project 
development and long-term 
conservation and restauration 
of peatlands in the second lar-
gest rainforest in the world in 
order to avoid deforestation, 
improve the living conditions of 
local communities and keep the 
biodiversity.  

Let’s talk about the pricing. 
I have heard figures that in 
carbon credits, a single ton 
sells from EUR4 to EUR800. 
What is driving such pricing 
controversy?
The price of one ton of carbon 

generated through a volunta-
ry offsetting project depends 
on the underlying economics 
of such project. Today, there 
are projects which date back 
to 1960s such as hydro dams 
for example. They still produce 
carbon credits but don’t re-
quire any significant additional 
investment, and therefore are 
trading at a cheaper rate com-
pared to the ones generated 
through new technologies for 
long-term carbon capture and 
storage or other new NBS (Na-
ture Based Solutions) initia-
tives. These are admittedly less 
scaled and need significant in-
vestment, thus driving the price 
of ton higher.

How does this translate into 
the demand from a cus-
tomer? 

Demand for offsets varies for 
each client depending on their 
intentions and environmen-
tal commitments. To put it in 
simple terms, if they want to go 
beyond traditional avoidance 
and make an impact, let’s say, 
on their supply chain, then they 
select the project which is re-
quires investment, and there-
fore is more expensive. 

It does not however mean 
that corporates always opt in 
for the pricier options. Today 

customers prefer to maintain 
a pool of 5-to-15 projects that 
best address their overall cli-
mate ambition and at the same 
time allow to reduce the ave-
rage price of carbon to match a 
desired budget level.

At GO2 Markets, we are tailo-
ring clients’ portfolios to their 
SDGs (Sustainable Develop-
ment Goals) and geographies 
of impact. If the company emits 
a lot in methane, we will focus 
on it and propose projects to 
reduce this specific emission. 
Alternatively, if the company is 
trying to reduce CO2 emissions 
from employees’ commute, we 
will turn to fuel-switch projects 
in the countries of its opera-
tions. 

There is always a correlation 
between the geographic foot-
print of operations, the volume 
of emissions that need to be 
offset and how they were ge-
nerated. Simply put, it does not 
necessarily make sense to in-
vest in the neutrality project in 
Mexico, while you are looking to 
compensate for your emissions 
in Germany. The approach to 
tackle this complexity with de-
tail and precision plays a big 
role in how competitive you can 
be in this market.
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Talking about competition, 
what is your view on the cur-
rent landscape and how do 
you think it will evolve in the 
future?

Continuously growing demand 
keeps bringing multiple players 
to the market, each addressing 
the sustainability topics diffe-
rently. We see this variety as 
an asset, as it helps the indus-
try innovate as we watch and 
learn from each other, discover 
things we can do better. It also 
triggered the important evolu-
tion in the funding available to 
back new technologies in car-
bon sequestration, which were 
not possible to implement in 
the past. Overall, I believe this 
situation will accelerate the ne-
cessary scientific breakthrough 
and in turn bring scale we need 
to reach the goal of limiting glo-
bal warming faster.

If you look forward in five 
to ten years, what would 
you consider as successful 
market evolution and where 
would you like to see GO2 
Markets?

I hope that in 10 years there 
will be strong work done on the 
nature restoration, and notably 
though scale of long-term se-
questration technologies such 

as biochar and mangrove. 
These not only allow for a large 
carbon storage capacity, but 
since also being nature-based, 
promote engagement of local 
communities and support bio-
diversity. 

Speaking about energy goals, 
hydrogen has a great potential 
to stabilize power needs in the 
next 10 years. The biggest ga-
me-changer however would be 
the breakthrough of the nuclear 
fusion tests, as it will comple-
tely change the way industry 
operates today.

Finally, on a corporate cli-
mate action side, I foresee 
the change in their consumer 
behaviour towards more re-
generative economy. At GO2 
Markets we already see a lot of 
clients, especially in chemicals 
industry, who are increasingly 
looking to shift towards circular 
consumption by optimizing the 
way they use and re-use plas-
tics, probes, and other repla-
ceable materials, connect their 
waste to the supply chain of 
another corporate. This model 
is similar to what is happening 
now in biogas with household 
and agricultural scrap being 
used to create biomethane and 
organic fertilizer.

As for GO2 Markets, we are ai-
ming to become the reference 
one-stop-shop decarboniza-
tion player through growing 
our presence across the globe 
and introducing new offerings 
for our clients to improve their 
ESGs, which is key to differen-
tiate from competition today. 

Can you please tell me a bit 
about Plan A and its jour-
ney?

I founded Plan A in 2017 with 
the aim and vision to connect 
the dots between science and 
technology, in an effort to en-
able businesses to lead the 
sustainable transformation of 
our economy. Over the last 
few years we grew rapidly to 
over 120 people across Ger-
many, France, Nordics, and 
the UK.

Today, we enable thousands 
of businesses to decarbonise 
and align to policy using our 
certified SaaS platform. The 
Plan A Platform is a powerful 
corporate carbon accounting, 
decarbonisation, and ESG re-
porting SaaS solution, helping 
businesses and organisations 
to tackle broad sustainability 
agenda from assessing cur-
rent status-quo to implemen-
ting improvement measures 
to reduce emissions and im-
prove the ESG performance. 
For instance, on the poli-
cy-tracking side, we built an 
algorithm helping our clients 
seamlessly map applicable 
legislation, such as the Eu-
ropean Green Deal or Task 

Force on Climate-Related Fi-
nancial Disclosures (TCFD), 
and automate the preparation 
of the respective reports.

If you were to estimate 
the impact your solution 
brought to the climate, what 
would be a good indicator?

At Plan A we are focused on 
catering to enterprise and 
midsize companies and have 
strong references across 
various sectors such as 
Deutsche Bank, BNP Paribas, 
N26, GANNI, BMW and Apax. 
Overall, we have served over 
1,000 customers to date, for 
which we facilitated 2%-7% 
emissions reductions each on 
an annual basis and provided 
a strong collaboration instru-
ment to address Scope 3.

What are the features of Plan 
A Platform your customers 
are most excited about and 
how this is different from 
competition?

Our main differentiator is our 
focus on decarbonisation. 
We are the only company in 
the market that automates 
emissions reduction planning 
for clients and goes beyond 

selling carbon credits trading 
with a full suite of collabora-
tion solutions to engage with 
upstream and downstream 
stakeholders, such as sup-
pliers. This provides bu-
sinesses with a unique means 
to pro-actively influence the 
largest portion of carbon 
emissions, which is generated 
from Scope 3 interactions.

On the technical side, Plan A 
Platform has an optimal data 
architecture, which enables 
the model to run rapidly and 
without any onboarding pe-
riod.

We are also the first carbon 
management and ESG plat-
form to be granted a TÜV 
Rheinland certificate for our 
methodology, which proves 
our deeply rooted scientific 
approach and further stren-
gthens our value proposition 
based on trust and quality.

Speaking about source of 
the data on the platform, 
how do you address the 
input problem to estimate 
footprint of your customers?

Our platform works with both 
spend-based and acti

Lubomila Jordanova
Co-Founder and CEO of Plan A
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vity-based methods, as well 
as a mix of the two. In other 
words, we can combine phy-
sical data from invoices and 
real-life resource consump-
tion measurements such as 
electricity metres, to provide 
businesses with the most tan-
gible estimates of their carbon 
footprint. The method selec-
ted for each of our customers 
depends on the level of ma-
turity of their data collection 
practices and is tailored to 
achieve the highest level of 
accuracy.

We are not, however, relying 
on financial data, as it leads to 
not very precise results based 
on our research into various 
methodologies. 

What is your view on the 
current market trends in the 
corporate carbon footprint 
software space?

One fantastic development is 
the speed of the development 
of the regulations around ESG 
and climate change for bu-
sinesses. Europe is very ad-
vanced in comparison to other 
regions. More developed eco-
nomies are catching up and 
introducing standards into 
their legislations with more 
recent examples of Japan rol-

ling out TCFD regulations and 
the USA strengthening its cli-
mate policy.
Looking at the nature of offe-
rings, today the market is still 
incredibly immature with a lot 
of focus on offsetting and re-
lated technology, including 
the corporate carbon software 
space. There are a number of 
issues with offsetting today, 
such as longevity and quality, 
which defeat the purpose of 
climate action. We are conti-
nuing to face a 300% increase 
in climate-risk associated 
costs, and it destroys our in-
frastructure. To address this, 
businesses need to change 
the nature of their operations 
towards more sustainable 
production and reduce as 
much as possible the amount 
of the residual emissions nee-
ded to be compensated, es-
pecially within Scope 3 value 
chain emissions.

How are corporates taking 
on the challenge to reduce 
Scope 3 emissions?

Today we are seeing a strong 
industry push from large orga-
nisations for their suppliers to 
set tangible decarbonisation 
targets. A good example is 
one of our clients BMW, who 
recently asked its suppliers 

to be able to provide evi-
dence of their footprints and 
measures to reduce carbon 
emissions. Unless compliant, 
the suppliers will no longer 
be selected to work with the 
company. This approach sup-
ports BMW’s initiative to re-
duce its Scope 3 emissions, 
and broadly represents what 
would it take to make value 
chain footprint management 
possible.

Plan A developed collabo-
rative functionalities on the 
platform encouraging our cus-
tomers to add their suppliers, 
investors, and other third-par-
ty stakeholders in order to 
better address Scope 3 cate-
gories.

What is the next carbon 
challenge you are planning 
to address at Plan A?

For the upcoming years our 
priority at Plan A is scaling 
what we have. Our business 
model is full SaaS and aligned 
to the wide range of modules 
available on the platform. 

From the technology standpoint, 
we already operate with a high 
level of automation and our own 
APIs. We are continuously wor-
king to identify implementation 

gaps to ensure highest quality 
emissions estimates provided 
by the platform.
Commercially, we would like 
to see more supply chain 
and financial sponsors en-
gagement on the platform. 
This would bring the biggest 
impact at scale to the race 
against climate change.

In five years from now, which 
climate achievement would 
you consider a success?

Industry will need to mature 
at a few levels. First comes 
qualitative education to boost 
understanding of the diffe-
rence between “climate po-
sitive” and “net zero” across 
wide groups of stakehol-
ders beyond ESG teams and 
consultants. Second step 
would rely upon businesses 
becoming more mature in 
their climate strategies and 
driving the collaborative side 
of the decarbonisation tar-

gets across their value chains. 
This will align Scope 3 targets 
between all stakeholders and 
become the largest reduction 
lever to reach 1.5°C target set 
in the Paris Agreement.
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As a pure-play carbon re-
moval specialist, can you 
please tell me about the cur-
rent state of the industry? 
What are its key challenges?

Since the climate change 
started drawing public atten-
tion in response to the cas-
cades of events caused by 
rising temperatures across 
the globe, people realized the 
urgent need to act. This trend 
massively scaled the demand 
for emissions reduction and 
compensation techniques, 
which at that time were still 
in early stages of conceptua-
lization. Consequently, it led 
to the emergence of multi-
ple players offering variety of 
solutions at different quality 
standards.

Today we witness the most 
fragmented state of the mar-
ket where offset solutions 
differ significantly depending 
on quality and geography. 
This is further complexified by 
the emergence of multiple re-
gional systems, such as sepa-
ration of APAC market, which 
is currently moving towards 
establishment of its own re-
gional carbon markets. Too 
many and different standards 
are counterproductive from 

the value proposition pers-
pective and more importantly 
halt consumers from taking 
efficient and impactful climate 
actions.

To solve this problem, we 
need to make sure the stan-
dards are aligned. ICVCM (In-
tegrity Council for the Volun-
tary Carbon Market) is already 
working on it through raising 
the quality bar of carbon cre-
dits worldwide with their Core 
Carbon Principles (CCPs) ini-
tiative.  

How do you think such har-
monization would impact 
the current ecosystem of 
players?

As I mentioned earlier, the 
most promising solution to 
harmonize the market, in my 
opinion, is being developed 
by ICVCM. The core of their 
guidance for harmonization 
lies within enforcing definitive 
global threshold standards for 
carbon credits to generate ge-
nuine reductions and remova-
ls. It is essentially based on 
the quality principle and will 
shift the value chain towar-
ds players able to provide 
high-quality supply at scale.

How do you position Puro.
earth in the current state of 
the decarbonization value 
chain?

Puro.earth gained traction 
with the growing prominence 
of carbon removal and ma-
turing demand for quality 
offsets. 95% of people that 
approach us already did a 
lengthy journey towards de-
carbonization. They already fi-
gured out how to reduce their 
emissions, announced their 
SBTi (Science Based Targets 
initiative) commitments, and 
probably already used some 
offset credits to compensate 
for their environmental foot-
print. When they need more 
than just avoidance-based 
credits, customers come to 
Puro.earth.

Puro.earth supports its cus-
tomers in the selection of the 
removal-based credits for 
their portfolio coherent with 
geography and product pre-
ferences and ensures their 
long-term availability and dol-
lar price. What strongly diffe-
rentiates us from the other 
carbon marketplaces is that 
we are focusing exclusively 
on offset projects that adsorb 

Antti Vihavainen
Co-Founder and CEO of Puro.earth additional CO2 back from the 

atmosphere such as DACCS, 
BECCS and carbonation. We 
have also recently expanded 
our portfolio with enhanced 
weathering projects, which are 
based on our ground-breaking 
Enhanced Rock Weathering 
methodology. 

I also note that Nasdaq took 
a majority stake in Puro.ear-
th back in June 2021. Can 
you please tell me about the 
highlights of this partnership 
and how did it impact your 
current offerings?

This investment and strate-
gic partnership with Nasdaq 
brought us the necessary 
support to scale the offering 
towards its 4,000+ corporate 
clients installed base and ex-
pand into new carbon removal 
technologies. Today, we are 
proud to say that we contri-
bute to around 500 thousand 
tons of CO2 being removed 
from the atmosphere.

In addition, through this col-
laboration, Nasdaq launched 
the first-of-its-kind CORC 
(CO2 Removal Certificate) 
Carbon Removal Price Index 
to help corporates understand 
the true cost of neutralizing 
their emissions. It is a com-
posite index that monitors 

the price of all CORC tran-
sactions, as well as carbon 
credits based on biochar and 
bio-based construction mate-
rials projects. 

In the future we will add more 
sub-indexes as other carbon 
removal technologies mature.

Since we touched upon the 
removal technologies, what 
are the most promising ones 
to develop at scale in the 
next 5-10 years in your view?

In five years, we will be in 
2027. In 2025-2026 there is 
going to be a large number of 
BECCS facilities opened. That 
said, I would expect the first 
million tons of CO2 to be re-
moved through BECCS and 
enhanced weathering at that 
point. It would probably trig-
ger greater involvement of pri-
vate sector to accelerate the 
development of both techno-
logies and drive the capital 
inflows.

What I would personally consi-
der a great achievement, is if 
by 2027 we saw five million 
tons of CO2 removed by both 
BECCS and smart weathe-
ring. This is an attainable goal, 
which in part relies upon the 
harmonization of standards 
as we discussed earlier and 

regulatory incentives. Overall, 
it will definitely be a landmark 
breakthrough from technolo-
gical perspective and for our 
planet.

You did not mention DAC-
CS. Do you think it will take 
longer to reach significant 
advancement of this techno-
logy?

DACCS is an interesting me-
thodology for carbon removal, 
but I am not sure its heyday 
could be within the next 5 
years, perhaps 10. However, 
it will not mature unless focus 
and investment is targeted 
there as well. 

There are so many lower-han-
ging fruits that could and 
should be tapped into. Starting 
with biomass waste streams, 
which has a potential to be 
turned into a powerful tool for 
CO2 capture and storage on 
the back of investments (de-
facto carbon credits). 

In general, turning liabilities 
into assets by turning waste 
into carbon credits is a very 
promising stream since it of-
fers many alternatives based 
on the variety of discarded 
materials across regions and 
businesses. On our level at 
Puro.earth we are seeing the 
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big increase in demand for 
such solutions from clients 
and believe this will drive si-
gnificant growth of the carbon 
economy in the coming years.

Do you envisage any digital 
technologies to help the in-
dustry develop further?

Today the Web3 advocates 
say that gathering data in 
blockchain will solve the trus-
tworthiness issue within the 
credit trading markets. We at 
Puro.earth don’t fully believe 
in blockchain as a silver bul-
let since it does not provide 
buyers with the tools neces-
sary to assess and compare 
complex and technical data 
behind offsetting projects 

while constructing their port-
folios. It will of course greatly 
increase the transparency of 
the data leading to issuance 
of credits but without high 
quality, scientifically reviewed 
methodologies, climate im-
pact is not guaranteed.

Talking about the future of 
Puro.earth, where would you 
like to see yourself in the 
next years?

We would like to be the ones 
stimulating net-negative emis-
sions and actively developing 
the offset requirements with 
the goal to become a global 
reference for pioneering car-
bon removal standards and 
navigating marketplaces. At 

Puro.earth we understand the 
hurdles of the system as we 
had to build the marketplace 
before and would like to pro-
mote the connection between 
the players from the likes of 
Watershed, Patch, Cloverly 
and CO2.com in the US, run-
ning their own marketplaces, 
to those developing projects 
generating carbon credits, 
such as our suppliers.

With Lanzatech being among 
the leading industry players, 
what was the key catalyst for 
the carbon economy to gain 
global traction and where 
does it sit today?

Today, the carbon economy is 
growing and people are beco-
ming more aware of how car-
bon plays a key part in their 
lives. No longer just thinking 
about carbon as a source of 
fuel, but also as integral to the 
things we use everyday, from 
textiles, packaging, footwear 
and other things. 

How did we get here? Several 
things have happened at the 
same time. 

• More technologies are co-
ming online, helping grow 
visibility of what’s possible 
(LanzaTech, twelve, carbon en-
gineering, Climeworks to name 
a few),
• This is no longer just a lab 
curiosity, but you can see com-
mercial site and buy actual pro-
ducts in stores,
• Climate change and awar-
eness of our carbon problem 
is now in mainstream media, 
no longer relegated to special 
niche climate sections of some 

outlets. People are more aware 
than ever of the need to rethink 
how we do things. Especially 
the next generation of consu-
mers. This then makes it exis-
tential for consumer brands to 
align with these values,
• ESG funds from investors/
banks/VCs etc looking to close 
green premium gap, support 
new technologies and get 
plants built.

How does Lanzatech support 
its customers in their sustai-
nability ambitions?

LanzaTech supports customers 
in several ways. We ask people 
how the procure, use and dis-
pose of carbon, so along the 
supply chain we can have an 
impact. We can work with 
upstream customers who have 
emissions they want to reduce/
eliminate such as a steel mill 
and we can work downstream 
with consumer goods com-
panies, looking to reduce the 
carbon footprint of their sup-
ply chain. We don’t double 
count the carbon reductions, 
but we can give our customers 
a choice as to what to do with 
and where to source their car-
bon. For example, we can work 
with a clothing company who 

would like to find new ways of 
making polyester yarn. Today it 
comes entirely from virgin fos-
sil inputs. With LanzaTech, we 
can replace part of the supply 
chain with ingredients sources 
from recycled carbon. This 
helps the customer, reduce the 
carbon in their supply chain. In 
addition, we have customers 
who want to move away from 
plant-based materials that can 
impact land use change, biodi-
versity and water use. For this 
reason, they use recycled car-
bon and this way we can help 
them meet additional sustaina-
bility goals beyond carbon. 

What is your largest market 
today ? In the future ? 

At present, our commercialized 
Carbon Capture and Transfor-
mation (CCT) gas fermentation 
platform technology produces 
sustainable ethanol from multi-
ple gaseous feedstock sources. 
Although a viable product for 
the fuels market, we view etha-
nol as an intermediate product 
that can be further refined and 
upgraded to numerous high-va-
lue chemicals and materials 
such as PET, MEG, Ethylene, 
etc. Therefore, we view our end 
markets span a broad cross 

Freya Burton
Chief Sustainability Officer at LanzaTech
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section of the trillion dollar che-
micals market. Our sustainable 
ethanol can also be utilized in 
the production of sustainable 
aviation fuel and renewable 
diesel via the LanzaJet alco-
hol-to-jet technology platform. 
We are constantly developing 
new microbes/biocatalyst to be 
used in our gas fermentation 
platform in order to produce 
various chemicals directly from 
the feedstock source rather 
than first going to ethanol and 
then upgrading to other chemi-
cals. A good recent example is 
the direct production of ethyle-
ne from CO2. 

In addition to the products we 
produce and the markets they 
serve, we serve the broader 
industrial decarbonization mar-
ket. As a licensor of our CCT 

technology, our customers are 
industrial emitters and waste 
aggregators looking for profi-
table solutions to decarbonize 
their processes and footprint. 
Our solution broadly serves the 
heavy industrial complex with a 
wide-ranging customer base.

What is the biggest challenge 
to capture and recycle car-
bon ?

There are a number of challen-
ges today, from securing finan-
cing for all the technologies to 
scale in the right time frame 
and also the right regulatory 
frameworks to create a secure 
market for products made from 
recycled carbon. Today there 
is an imbalance of support 
for CCU applications vs CCS. 
In some jurisdictions, carbon 

credits are given to only CCS 
applications and the benefit of 
reusing carbon for making du-
rable goods is lost. Some envi-
ronmental advocates and poli-
cymakers inaccurately portray 
all CCUS applications as per-
petuating the use of fossil fuels. 
Our central premise is that 
carbon utilization, particularly 
from waste feedstocks, will be 
critical in a truly sustainable 
circular economy and actually 
the only way to transition away 
from virgin fossil fuel produc-
tion and use.  There is progress 
being made but it is slow. 

Another challenge for many 
CCU applications is that we still 
need the economies of scale for 
direct air capture and green hy-
drogen production. This is why 
a solution like LanzaTech’s. 

Can you please walk me 
through the story behind 
creation of Néolithe and how 
did it evolve over the past 
years?

With the goal to reinvent waste 
treatment industry and reduce 
its CO2 footprint, 3 years ago 
two other associates and I 
founded Néolithe. By brin-
ging together the knowledge 
of minerals combined with the 
application of cutting-edge 
industrial technologies we 
developed an efficient fossili-
zation process to turn non-re-
cyclable waste, which up until 
now have been either buried 
or incinerated, into mineral re-
source equivalent to traditio-
nal aggregates widely used in 
infrastructure.

Since foundation, we raised 
€23m in funding, grew our 
employees base to reach 130 
people, and established an 
industrial scale plant proces-
sing 10 tons of waste per day.

How does Néolithe techno-
logy contribute to the car-
bon emissions reduction and 
what are its key features? 

Each year France produces 
around 30 million tons of 

non-recyclable refuse, which 
is either incinerated or stored 
in landfills. This activity is 
responsible for around 6% 
of annual carbon emissions 
of the country. When we ap-
proached reduction of these 
emissions at Néolithe, our 
main goal was to create the 
treatment solution such that it 
is carbon-negative by nature, 
or in other words – it captures 
more CO2 than it emits. 

Our innovative process is 
based on three-step ap-
proach: waste sorting, fos-
silization, and formation into 
an industrial-grade aggregate 
through the combination of 
powdered waste with water 
and the proprietary binder. 
This binder is a key compo-
nent of the chemical process, 
which allows to produce a 
coherent new mineral, which 
we call Anthropocite, certified 
under the reference industry 
standards, such as Technical 
Evaluation of Products and 
Materials (ETPM). 

Can you share with me a few 
examples of Anthropocite 
applications in the industry?

With the certification I men-
tioned earlier, Anthropocite 

has proven technical and 
mechanical features of tra-
ditional aggregates, and as 
an example, can be used in 
road sub-bases and concrete. 
We recently poured concrete 
composed of Anthropocite 
aggregates as the foundation 
of one of our buildings.

In addition, our technology is 
not solely directed to the end 
use, but also entails benefits 
throughout the whole indus-
trial value chain. It provides 
an alternative route to the sor-
ting facilities, which so far are 
heavily dependent on landfills 
and thus underlying regula-
tions.

Speaking about regulations, 
what is the state-of-the-art 
of the industry today and 
how does it impact the ove-
rall market conditions?

Legislative base in waste ma-
nagement is relatively establi-
shed and continuously tighte-
ned, for instance introducing 
the obligation to reduce land-
fill capacities by 50%, which 
was recently voted in France. 
Similar policies are also adop-
ted across the globe. 

Nicolas Cruaud
Co-Founder and CEO of Néolithe
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These objectives drove the 
prices of landfills higher, 
which in turn gave rise to al-
ternative technologies making 
them cost-competitive. Such 
trend created a strong mo-
mentum for Néolithe, and I 
believe will benefit the overall 
climate ambition not only from 
emissions reduction perspec-
tive, but also through promo-
ting circularity.

Looking at the competition, 
how would you describe 
the main players and what 
do you consider to be your 
unique differentiator?

Since we are focused exclu-
sively on treatment of non-re-
cyclable refuse, we don’t see 
many competitors operating 
at scale at this time. There are 
a few players in the space, 
who are targeting material 
recovery, especially in mix 

plastics, such as Le Pavé or 
Arqlite. We don’t consider this 
as competition as we are not 
taking the same waste as an 
input.  

At Néolithe, we differentiate 
ourselves through a combi-
nation of value chain circula-
rity applications and a carbon 
sink approach to waste ma-
nagement. Our fossilization 
technology allows to remove 
around 250 kilograms of CO2 
per ton of treated refuse, while 
landfills result into around 250 
kilograms of CO2 emissions 
per ton.

What is your plan for Néo-
lithe in the next years? 

In the short term, we are plan-
ning to scale our industrial 
facilities and open 25 new 
plants across France next 
year with the overall ambition 

to reach 2.5 million tons waste 
treatment capacity by 2027. 
In addition, we are aiming to 
expand operations across Eu-
rope and enter Asia, notably 
Japan, given its market poten-
tial. Such scale will position 
us as a leading player on both 
domestic and international 
markets, as well as establish 
fossilization technology as a 
reference solution.

From a long-term perspective, 
we are continuously working 
on improving the existing so-
lution with the goal to achieve 
highest quality of waste sor-
ting by separating the pow-
dered refuse further into re-
cyclable waste and further 
contributing to the UN goal on 
sustainable consumption and 
production.
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