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Editorial

Dear Readers,

Planes fuelled by kerosene that is not made
from biomass, not part of the food vs. fuel
debate and produced entirely with renewable
energy: a must to tackle the climate impact of
long-haul flights. We took this step last year
with the completion of our e-kerosene produc-
tion plant in Werlte in the federal state of Lower
Saxony.

But it won't be easy with e-kerosene either:

to generate enough e-kerosene for global air
transport in 2019, around 10 petawatt hours of
electricity would be needed. By way of com-
parison, all the renewable energy in the world
today supplies only a total of about 7 petawatt
hours. But, fortunately, these sources of energy
are being rapidly expanded; in the last ten years,
renewables have nearly doubled worldwide.

Evidence that we are in a race against time to
reach the Paris climate targets: we have only
about two decades left to decarbonise the glo-
bal economy, but so far the transformative steps
have taken closer to a century. It took more

than twenty years for solar power, which was
initially ridiculed when the first 100,000 roofs
programme was rolled out in 2000, to become
the world’s most economical and cleanest form
of electricity generation.

But it also shows something else: if a non-profit
company like atmosfair can be the first in the
world to build a facility of this kind and sell the
product to customers like Lufthansa, then our
civil society is strong. We don't have to wait for
the oil multinationals, and many customers are
willing to bear the additional costs. For me, the
most wonderful thing about the inauguration
ceremony in Werlte was that everyone was in
attendance: Fridays for Future, the municipality
of Werlte, policymakers, the aviation industry,
engineers and manufacturers, but also atmos-
fair customers like you. We showed what is
possible when we join forces.

Speaking of joining forces: in 2021, the IPCC

once again emphasised that in the future we will
also have to capture COz2 directly from the air
and store it. atmosfair is also active in this area.
In India, we produce biochar and apply it to the
soil, thereby improving soil yields at the same
time. But also technologically, in partnerships
where we capture CO: directly from the air. We
still have a long way to go, but as we all know,
everything starts with the first step.

In 2021, we were able to continue to grow with
your support. My sincere thanks to youl!

Yours sincerely,
Sincerely

Dr. Dietrich Brockhagen,
CEO atmosfair gGmbH
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Solar, wind and water
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Solar, wind, and water are the three pillars of regenera-
tive energy sources. atmosfair supports partners and
technologies which further the development of local
economies and the environment.

Biogas & Biomasse

£

atmosfair partners build small biogas plants which
transform cow and pig manure into gas used for
cooking and valuable fertilizer. atmosfair also supports
electricity production from crop residues and the com-

posting of organic waste.
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Environmental education

Climate protection starts at your doorstep. This is why
atmosfair promotes educational projects in German
schools as an investment for the future. We do not
claim any resulting carbon reductions.

Renewable Energies
Building

After the violent earthquake in Nepal in 2015, atmos-
fair supported the construction of energy selfsufficient
lodges. This helps shift tourism, an important econo-
mic sector in the country, towards an environmentally

friendly foundation.
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Werlte, 4 October 2021: After intensive planning and
two years of construction, the time had finally come.
atmosfair celebrated the opening of its e-kerosene
plant in Werlte, Emsland, the first in the world. In atten-
dance were its affiliate Solarbelt FairFuel and invited
politicians, partners, customers and donors. Angela
Merkel and Environment Minister Svenja Schulze gave
speeches, and customer Lufthansa and cooperation
partner QTA, a travel agency, also praised the plant as
a pioneering accomplishment and a necessary step to
finally bring air travel in line with the 1.5 degree target
set in Paris. Press coverage was enormous and the
story dominated prime-time radio and television news

g
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nationwide on this day from Mittagsmagazin to heu-
te-Journal and Tagesthemen. . The newspapers also
reported extensively in detailed articles. Even internati-
onally, the major news outlets covered the event and in
the days that followed, atmosfair received messages
and enquiries from the USA to Africa and Asia.  The
plant celebrated the end of construction and the start of
operations on this day. Construction had started at the
beginning of 2020. E-kerosene production is set to start
in the third quarter of 2022, when all the plant compo-
nents are interconnected. The plant has a production
capacity of around one tonne of fuel per day. atmosfair
sends the crude kerosene it produces to the Heide refi-
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nery in northern Germany, which then refines it into Jet A1 for
delivery to Hamburg Airport. E-kerosene is carbon-neutral when
used as fuel because the carbon for its production comes from
the atmosphere, in Werlte primarily from a biogas plant. The
hydrogen needed for production stems from an electrolyser
that atmosfair operates in the plant powered by renewable
electricity from wind turbines in the surrounding area.

What is e-kerosene? Does it
mean clean air travel?

The ‘€’ in e-kerosene stands for electricity: one of the
main inputs is electricity, which is used to produce
hydrogen from water by electrolysis. Kerosene consists
of long molecular chains of hydrocarbons. The other
main input is therefore carbon, which is extracted from
CO2. Unfortunately there is more than enough COz2 in
our atmosphere. At its own facility in Werlte, atmosfair
extracts this CO2 from a neighbouring biogas plant and
directly from the air (direct air capture) During producti-
on, e-kerosene is initially carbon-negative as it removes
CO2 from the atmosphere. This COz2 is only emitted
again when it is used in the aircraft engine. This makes
e-kerosene carbon-neutral overall.

However, e-kerosene is not (yet) completely climate neutral.
This is because e-kerosene still produces contrails and
the greenhouse gas ozone at high altitudes, both of which
make a significant contribution to global warming. For-
tunately, the effects of e-kerosene are only about half as
pronounced as with fossil-based kerosene. But even this
can be prevented if planes change altitudes and fly around
critical layers of the atmosphere. However, this increases
fuel consumption and will be a challenge for the aviation
industry until in the long term enough e-kerosene will be
available to allow for entirely adapted flight altitudes.
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Red ribbon: Environment Minister Svenja Schulze, Lufthansa
Cargo CEO Dorothea von Boxberg, atmosfair CEO Dietrich Brock-
hagen and atmosfair patron Prof. Mojib Latif

Several years of preparation, planning and construc-
tion led up to the 4th of October. Fundamental to
these efforts was the realisation that e-kerosene and
other technologies such as carbon direct air capture
(filtering CO2 directly from the atmosphere) can best
be done in the Global South. The sun's rays are stron-
ger there, making solar power cheaper, and with fair
energy partnerships, the North-South energy transi-
tion can also be advanced there with new synergies.
This is the reason we founded Solarbelt gGmbH, a
non-profit affiliate of atmosfair. It was formed with
the aim of developing, constructing and operating
new fuel plants for atmosfair in the Global South.
Since no plant of this kind has been built to date, we
decided to first build a pilot plant in Germany becau-
se we wanted to be close to all technology providers.
In the search for a suitable location, we quickly found
what we were looking for. After a few discussions
with EWE Erneuerbare Energien, which operates the
biogas plant in Werlte, it was clear that we had found
an optimal location with the existing infrastructure.
Everything we needed for an e-kerosene plant was

in place: a site, biogenic CO2 from residues of the
biogas plant, electricity from nearby wind turbines.

N—i

atmosfair patron and moderator Prof. Mojib Latif

Technologically speaking, the plant is already paving
the way far into a green future. On the one hand, it

is supplied with biogenic CO2 from the biogas plant,
which is separated from the raw biogas by amine
scrubbing. Even though this is much more com-
plex than taking CO2 from a cement or steel plant,
for example, the carbon cycle is not closed in this
case (see Figure 1). To ensure that we can become
independent of the residues from a biogas plant in
the long run, we have installed a direct air capture
module (DAC). It separates CO2 from the ambient air
and supplies it to the e-kerosene system. With the
latest state-of-the-art technology, the DAC module
only makes a small contribution to the CO2 supply.
But for the path ahead, it can't be done without DAC,
something the IPCC also believes. That is why DAC,
as a technology of the future, has been in Werlte
from the very outset.

At its core is the electrolyser from Siemens, which
uses a proton exchange membrane (PEM) to extract
hydrogen from the water at high pressures directly
via the membrane.

The process engineering stage then converts CO2
and hydrogen into hydrocarbon chains, which are
chemically comparable to fossil crude oil. This is why
we talk about the production of synthetic crude ail.
To achieve this, the CO2 must first be reduced to CO
(reverse-watergas-shift, RWGS):

CO2 +H2 --> CO + H20
The CO is then mixed with hydrogen to form a
synthesis gas. From this, a Fischer-Tropsch reactor

synthesises long-chain hydrocarbons:

nCO + (2n+1)H2 > CnH2n+2 + nH20

Figure 1: Flowchart of e-kerosene plant (©atmosfair)

Tank system

Finally, we collect the synthetic crude oil in stainless
steel tanks and transport it by tanker truck to the Heide
refinery. It then refines the crude oil into ready-to-use
kerosene.

The plant has a production capacity of around 350
tonnes of kerosene annually. In the process, it converts
around 1,300 tonnes of CO2 and 160 tonnes of H2. This
plant makes Solarbelt fairfuel a global pioneer on a
commercial scale.

atmosfair was able to acquire Lufthansa as a customer
for the e-kerosene in advance, making it possible for the
costs of plant operations to be covered (see section on
page 13). However, this partnership was also import-
ant to credibly show the public that e-kerosene has a
market and is already available today as a real climate
solution for air travel.

atmosfair also offers its donors support for e-kerosene
by blending synthetic kerosene in addition to offsetting
their flight emissions. This means that donors can for
the first time avoid emissions from air travel and offset
the remaining emissions. This is the first step towards
real climate change mitigation for end customers as
well.
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In parallel to the start of the PtL plant operations, atmosfair published the first label for synthetically
produced fuels, atmosfair fairfuel. Among other things, it guarantees that the CO: sources are environ-
mentally sustainable and that renewable electricity will be further developed. The German Environment
Agency and the ifeu Institute in Heidelberg acted as patrons.

Synthetic fuels are in short supply and should therefore only benefit those sectors that have no other
way to decarbonise by 2050. As a result, the fairfuel label is only permitted for synthetic fuels used in
commercial aviation. In addition, there are environmental criteria for the basic raw materials COz and
electricity.

Expert of CO, criteria

e  Exclusion of fossil sources: Not only coal gasification, but also carbon capture from the
waste gas of coal-fired power plants and similar sources. Otherwise, the carbon cycle
would not be closed; the CO2 emissions would merely be recycled.

e  Characters similar to waste: The CO2 source should be similar to waste, i.e. that of an
involuntarily produced waste material. This excludes CO2 from cultivated biomass such
as rapeseed or maize, but allows e.g. food scraps and biowaste.

e  Avoiding lock-in effects: Excludes CO2 sources that can be replaced by zero-emission
sources in order to avoid creating new economic and environmental opportunities for
existing sources by including them in the power-to-liquid process. We therefore exclude
e.g. CO2 from industrial processes such as steel or cement production, which can be
decarbonised with green hydrogen.

e  Development of DAC: The concentration of COz in the atmosphere is already too high.
With direct air capture, these huge reserves can be permanently tapped without com-
promising other environmental goals. As a result, the aim is for DAC to provide the sole
source of CO2 as a raw material for PtL kerosene by 2025.

Excerpt of criteria for electricity

®  100% renewable, solar and wind with a focus on regional power generation (system
serviceability).

e Additionality to the energy transition: By expanding or repowering renewable electricity
generation, we ensure that the general development of renewable energy is not slowed
down.

e  No EEG subsidies: This principle applies to the subsidies available in Germany, specifi-
cally to the renewable energy levy (EEG levy). If the electricity supply for power-to-liquid
relies on EEG subsidies, these funds are not available for the otherwise urgently needed
expansion.

e  Global South: Operators of e-kerosene plants in developing countries need to create addi-
tional renewable energy capacity for rural electrification at socially compatible electricity
prices, in addition to generating electricity for the plant. This will benefit the host country
and its Paris targets, as well as its population.
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New aircraft designs can lower fuel consumption considerably

By building the plant for the production
of e-kerosene, atmosfair was not only
the first company in the world to ven-
ture into industrial production, but also
broke new ground in other ways. Ex-
tensive groundwork preceded the de-
cision: what does science say, what do
policymakers say, but above all what
do our boards, patrons and donors say
who offset their flights with us? And
who is supposed to buy the expensive

What does science say?
Time is running out.

According to the IPCC, we can only limit global
warming to 1.5 degrees if we not only completely
decarbonise the global economy, but also achieve ne-
gative emissions starting in around 2040 (see Fig. 2).

This also applies to air transport: developing battery or
hydrogen aircraft is one of the technical options in this

FOCUS: NEW

e-kerosene?

The guiding principle remains: "Avoid
carbon first, reduce second, offset
last.” So e-kerosene doesn't mean zero
emissions? No, definitely not, instead it
means developing necessary technolo-
gies without which we cannot achieve
the Paris climate targets.
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Fig. 2: Historical, positive (brown) and required negative
CO2 emissions to meet the Paris CO2 budget. Source: IPCC
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context. But especially on long-haul routes, where
flights cannot be replaced by rail, completely new
designs would have to be developed for hydrogen
aircraft. However, with service lives of well over 30
years for existing aircraft and the long develop-
ment times of at least 10 years for new designs,
this will certainly not achieve the necessary decar-
bonisation of air transport by 2045.

Fly less or new fuels

The only solution is to fly less and use alternative
fuels in existing aircraft. However, these fuels can-
not be biofuels; there is not enough land for them
around the world and, most importantly, they
would give rise to a conflict between agricultural
production for food and for air travel. E-kerosene,
produced synthetically with electricity, does

not have these limitations. But there are other
challenges: to completely power global aviation
starting in 2019, we would have to more than
double the existing renewable energy sources like
wind and solar worldwide. We have enough space
and money, but it would entail a tremendous
industrial transformation and require international
cooperation between the Global North and South.
This would not be an easy undertaking in a world
where even today many barriers exist in attitudes
and between cultures.

Apart from flying less, we have few alternatives.
This will be difficult, however, if the emerging
countries continue to become stronger economi-
cally and people from these countries legitimately

time, the use of sustainable biomass is already
reaching its limits. For noticeably lower CO2 emis-
sions, we need truly sustainable, renewable fuels.”

N

Welcome message from the German Chancellor to atmosfair at the inaugu-
ration of the e-kerosene plant

Angela Merkel: “For long-haul flights, sustainable
liquid fuels, power-to-liquid, are one solution. Alrea-
dy today, green kerosene can be blended into fuel
for any aircraft to reduce CO2 emissions.”

Why atmosfair?

There are hardly any organisations that have set
their sights on the production of e-kerosene. The
risk of getting stuck with the initial investment is
too great, so it is better to wait and see. But we are

tuation in air transport based on realistic assump-
tions provides a clear picture here: e-kerosene is
necessary and the only solution for air transport.
To ensure that this change of direction was also
something our donors wanted, atmosfair asked its
top donors ahead of time about e-kerosene.

- We e-mailed 4,800 donors: “Would you like to
be interviewed about developments at atmosfair? "
720 said yes; 200 interviews were conducted.

+ In-house, trained staff, structured, guided inter-
views, introduction to the e-kerosene process.

+ Main question: should atmosfair enter this field
and build its own e-kerosene plant?

It showed that a good 81% of our donors supported
the idea or even clearly wanted atmosfair to deve-
lop its own plant, even though we are only an NGO.
The main reasons were that carbon offsetting can
only ever be an interim solution and aircraft must
be able to fly with zero emissions in the long run,
even if there is still a long way to go. Significantly
less than 10% of interviewees said no for various
reasons, but mainly because the production of
kerosene per se was not seen as appropriate for a
climate action organisation like atmosfair.

How does the plant pay off?

atmosfair sells the e-kerosene to DHL and Luft-
hansa Group at prices designed to cover costs.
The total costs are made up of the capital and
operating costs. This enables atmosfair to ensure
that the plant is operated cost effectively. If plant
operation is successful, the donations made in
advance flow back to atmosfair.

Donations were used to prefinance the costs of
the plant. They came from two sources. On the
atmosfair website, donors can click on “Donate”.
Donations through this channel are freely available
to atmosfair and can be used wherever funds are
currently needed. The second source was profits
from atmosfair’'s business operations, which were
channelled into the construction of the plant.
atmosfair regularly generates profits through the
production and sale of CO2 reporting software, as
well as through offsetting or consulting services
for companies. This way, atmosfair can ensure
that the construction of the PtL plant in Werlte is
not at the expense of carbon offsetting.
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lopment of wind and solar power in the Global
South, it does not really change anything directly
about the CO2 source. In this case, only the direct
carbon emissions are reduced. And this can only
be done quickly and cleanly enough with e-kero-
sene when it comes to air transport.
Policymakers have also already made a commit-
ment: the Federal Environment Ministry (BMU)
clearly states that e-kerosene is the solution to
climate change mitigation in aviation

Environment Minister Svenja Schulze: “Electri-
city-based fuels are the key to climate neutrality
because we will probably still use conventional,
turbine-powered aircraft for a long time to come.
Aircraft are not purchased on the spur of the
moment, and they are in operation for several
decades. 30 years is not uncommon. At the same
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only to climate change mitigation. That is why

our plant has also provided answers to the most
important climate questions: Where does the CO2
come from? Where does the electricity come from?
Does the electricity meet additionality require-
ments? What applies to investments in developing
countries and fair participation of local commu-
nities? With atmosfair fairfuel, we have created a
new label designed to answer these questions (see
box on page 12).

What do our donors say?

By producing PtL fuels, atmosfair has clearly de-
parted from the business of offsetting and taken
a big step forward. Ultimately, it is a product used
by the airline industry, although atmosfair actually
advocates for less air travel. An analysis of the si-
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Fig. 3: Scenario 1: Industry and aviation use fossil energy sources.

Scenario 2: CO2 emissions from steel production are used for e-kerosene, but fossil emissions remain

Fig. 4: Comparison of the carbon footprint of 3

s

and Perspectives for he Future Supaly of Renswabie Aviation Fuel, 2016 UBA

types of kerosene. Only e-kerosene has a car-
bon-neutral footprint except for the logistics

emissions (tanker trucks).

Scenario 3: CO:z is captured from the air as a residue (via a biogas plant or directly): fossil COz is no longer needed.

FOCUS: NEW IN PROGRAMM:E-KEROSINE
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Nigeria and Rwanda:

kick-off of local cookstove production

With the construction of two new factories in Africa, atmosfair also broke new ground in
2021. To effectively tackle the rapidly progressing deforestation, we need large numbers of
efficient stoves that people can use to cook cleanly with hardly any wood. The necessary
scaling up of stove production requires the formation of local structures that can be eco-
nomically self-sustaining in the long term. We provide infrastructure, technical expertise,
training and financial support. To this end, we have formed subsidiaries, employed local
staff, rented land, constructed buildings, developed and tested production lines and trained
technicians. The time has finally come and the first Made in Africa cookstoves are leaving
the new factories.

For more than 10 years, we have been importing the Save 80 cookstoves from Germany
and selling them at subsidised prices. These stoves, together with the Wonderbox, reduce
firewood use by more than 90%. The stoves are made of steel and are very popular; even
after 10 years of use, annual audits by independent and UN-accredited auditors show that
almost all of them are still in use. But some challenges remain: where do we get steel che-
aply in Africa? How is distribution going in the large country of Nigeria? How do we make
instalment payments possible? Who operates and maintains the machines? At the same
time, this step also creates hope: if things go well, we can supply East and West Africa with
the best cookstoves from Kano and Kigali, at prices that even rural families can afford.

40,000 cookstoves a year from the summer onwards.
And considerable progress has also been made in
Kano (Nigeria): the container with the machines for
cookstove production that we sent from Germany ar-
rived in Kano at the beginning of February 2022. Now
we can start building the production line here as well.
Production of the Save80 is also scheduled to startin
Kano, Nigeria in June 2022. From 2020 to 2021, we
developed and tested the machines and production
line for cookstove production in our atmosfair test

Two new factories — kick-off of
completely local atmosfair stove
production

Kigali (Rwanda), March 2022: we and our partnersin
Rwanda have a reason to celebrate: the first Save80
stove produced entirely locally in Rwanda is com-

plete! Together, we are looking forward to producing
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workshop in the Pankow district of Berlin. In summer
2021, we packed the first set of machines, loaded them
into containers and sent them to Rwanda. Coinciding
with the arrival of the machines in November 2021, our
technical developer Bernhard Ellmann was also on site in
Kigali to help with customs clearance, oversee machine
setup and discuss all the details of machine operation. A
member of the Nigerian team was also present in Kigali
so that Bernhard could train both teams at the same time
(see box).

The two teams in Nigeria and Rwanda now have 20 peo-
ple working on commissioning the cookstove production
lines, setting up the production processes and starting
actual production, so that we are confident of reaching
an initial capacity of 40,000 cookstoves per year in each
of the two countries in the second half of 2022. After this
initial step, we want to gradually scale up production.

Local production of efficient cook-
stoves — more independence from
imports and subsidies

Smoke exposure from cooking indoors has led to ne-

arly 700,000 premature deaths in Africa in 2019 alone,
according to a study in the Lancet Planet Health magazine
(2021). Especially in rural Africa, the need for efficient and
clean cookstoves is high.

There are quite a few providers who are striving to meet
demand. To date, atmosfair has exported many of the
cookstoves or the stove kits to the countries of use. We

now want to change this to ensure that the added value
can be shifted as much as possible to the countries where
the cookstoves are used.

For our partners in Nigeria and Rwanda, this also means
that the costs of the cookstoves can be lowered, as well
as dependence on imports. In the medium and long term,
it will also help our partners to make their contribution to
protecting human health and mitigating climate change
without atmosfair subsidies.

In Rwanda'’s capital Kigali, our partner company Safer
Rwanda (SFR) started construction of a new produc-
tion facility in the industrial district of Kigali with our
support. To this end, SFR formed the company SAFER
1 Ltd, which will also assume responsibility for operati-
on of the new factory. SFR will still handle distribution
of the cookstoves as in the past.

The entire construction phase of the new building coin-
cided with the coronavirus pandemic, which caused
considerable difficulties, especially in the procurement
of building materials. In spite of this, SAFER 1 was able
to press ahead with the construction work at a steady
pace, so that the construction of the factory building
was mostly completed in November 2021.

The timing was good, because the machines were
scheduled to be delivered from Germany at the same
time and they were assembled on the spot. This also
made it possible to successfully train the technicians.
And in March 2022, the time had finally come: the first
Save80 cookstove manufactured entirely locally left
the factory. Starting in summer 2022, we plan to reach
the full production capacity with 40,000 cookstoves per
year.
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As early as the end of 2021, we were able to reach an import-

ant milestone on the road to local cookstove production: team
members from Rwanda, Nigeria and Germany completed a three-
week workshop in Kigali from 10 November to 3 December 2021
to learn how to set up and service the machines used for the
local production of the efficient Save80 cookstove at our partner
SAFER 1 in Rwanda.

Our technical developer Bernhard Ellmann developed the produc-
tion line in our atmosfair test laboratory in the Pankow district

of Berlin. We ordered machines and machine components for
this lab from various manufacturers, mostly in Germany. We then
assembled these in a production facility in Berlin. atmosfair was
fully in charge of the planning and construction of the production
facility, with valuable advice from the manufacturer and owner of
the Save 80 cookstove design.

After the machines were shipped to Kigali, it was then a matter
of training the production managers on site, Joseph Nsabimana
and Samuel Munana, in all the details necessary for smooth
operation. Since time is always precious, we took advantage of
the situation to make completing the machines a joint underta-
king: one important aspect of the workshop was the completion
of all the machine components that were not finished in Berlin
before shipment and the transfer of the necessary expertise. Our
production managers are well prepared for training their own
employees and potential problems that may arise.

Another important aim was to conduct the workshop together
with Ojo Olufisayo, the production manager of our cookstove fac-
tory in Nigeria. Ojo’s participation in Kigali not only allowed him
to share his knowledge with his colleagues in Rwanda, but also
enabled us to establish a strong personal connection between the
two teams.
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In parallel to the progress made in Rwanda, the ma-
chines for the production of Save80 cookstoves are
currently being set up in Nigeria at the new factory
location in Kano in the north of the country.

In the first half of 2021, we readied the leased
building in Kano for the new stove factory. The local
team created a plan for the use of the premises and
renovated the building accordingly. A new roof was
added, the electricity and water supply was upgraded
and the building was plastered, tiled and painted.

We completed this work in June 2021. Right after-
wards, we were able to set up the first, provisional set
of machines for the initial production phase. The plan
was to assemble 3,200 prefabricated cookstoves that
atmosfair had sent from Germany. We successfully
completed this production phase in October 2021.

In January 2022, the machines for the production line
of the Save80 stoves also arrived in Kano. The team
finished setting up the machines in April 2022, and
we launched our own cookstove production in June
2022. We will initially produce about 20,000 to 40,000
cookstoves per year and plan to expand production
as much as tenfold in the long term.

The challenge of distribution

The newly recruited distribution team deserves a
special mention in Nigeria. It is faced with the chal-
lenge of adapting the distribution structures for the
locally produced Save80 cookstoves to the signifi-
cantly increased production figures Nigeria is Africa’s
most populous country with roughly 200 million
inhabitants. Its inhabitants also have above-average
incomes by African standards. But getting the stove
to the rural regions in the north, where forests are
cleared most quickly for cooking, is a problem in
terms of distribution and logistics: how do | reach
the customers, how do | make instalment payments

possible, how do | bring the oven to the customers?

Until now, we have only sold the stoves directly to

users through selected smaller partners. However, this
approach has limits. Which is why we want to establish
relationships with wholesalers and develop the largest
possible network of intermediaries as quickly as pos-
sible to enable efficient distribution of the cookstoves
throughout the country. Our distribution team is actively
contacting prospective key accounts, conveying the high
quality, durability and efficiency of the cookstove, and
has already taken the first orders.

Ojo Olufisayo, the general manager of our cookstove
factory in Kano says:

“Setting up Save80 stove production in Kano, Nigeria, is
one of the biggest advances in tackling climate change
made in Nigeria in recent years."

Until now, importing prefabricated kits for Save80 stoves
has been hampered by many complications, such as cur-
rency fluctuations and bureaucratic hurdles in customs
clearance. All'in all, this has made the supply of goods
arduous and led to delays in the value chain.

These difficulties have been largely eliminated now that
the Save80 cookstove is made in Nigeria.

People have unrestricted access to clean, efficient,
environmentally friendly and locally produced stoves
through a stable supply chain. At the same time, there
are new job opportunities, especially for Nigerian youth
in Kano.

The Nigerian government also sent a clear message
through the Federal Environment Ministry by visiting our
plant in Kano and assuring us of support from ministries
and authorities

Rethinking stove tracking

To capture the CO2 savings achieved through the

use of the Save80 cookstove, we need to record — as
in the past — the stoves sold along with the contact
details of the users. This is the only way we can prove
that the cookstoves are being used and that they
reduce CO2 emissions. To this end, we have launched
a pilot study to explore different ways to register our
stove users both effectively and reliably. An app (or
alternatively by phone) will allow users to register
with our Nigerian distribution team themselves once
they have received the stove. Making it possible for
users to register themselves and the direct contact

to our team they have as a result has advantages,

not just for atmosfair. It also gives users access to
straightforward support if they have questions or are
experiencing difficulties. As an incentive to encourage
new customer registration, a credit card for a phone
is attached to the cookstove on delivery as an added
bonus.

Joseph Nsabimana, production manager of our cookstove factory
in Rwanda

What opportunities can the new factory offer for the use
of efficient cookstoves in Rwanda?

The new factory in Rwanda gives many people the op-
portunity to use the efficient cookstoves since they are
manufactured in the immediate vicinity. It also creates new
jobs that contribute to the country’s social economic growth
— both for the factory workers and the community that uses
these cookstoves, as they save money due to the reduced
need for firewood, the durability of the stoves and shorter
cooking times. The use of our efficient cookstoves will also
improve people’s lives by protecting forests, preventing fire
hazards and accidents, reducing air pollution and improving
people’s health.

What is your personal favourite story about the factory?

I am not very good at telling stories, but my story started
when | first met Christine and Allan, who told me about the
new factory that was about to open. | was interested in the
project and decided to get involved. After | came on board, |
met Bernhard, who has since guided me through the factory
installation process and introduced me to the manufactu-
ring methods for our product. We had several virtual discus-
sions before meeting in Kigali to work together on installati-
on, assembly, machine part manufacture and factory layout.
It was a very good experience for me and after he left, | was
able to continue working on building the factory to this day
thanks to what he taught me. The highlight of my story was
the successful test conducted after all the machines were
assembled, and the pneumatic piping system and electrical
wiring were completed. | was very happy with the whole
process. And now we are ready to officially launch produc-
tion. | would like to thank the entire team, who have always
supported me and given me everything | needed to set up
the factory.
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On 5 March 2022, atmosfair, together with our
Burkinabe partner Eau Propre d’Afrique SARL
and Solarspring GmbH, celebrated the inaugura-
tion of the first solar-powered water treatment
plant with distribution network in the small town
of Dedougou, Burkina Faso.

Every day, up to 40,000 litres of water are pum-
ped from the connected districts of Dedougou
for about 10,000 people, purified and trans-
ported to the distributed dispenser stations.
Residents then have opportunity to refill their
canisters at different water pumps.

Residents love the new system. Before the
system was set up, they had to get contami-
nated water by hand from shallow, local wells
or from the nearby river. The wells are often dry;
if they do have water, it is contaminated. The
women used to have to boil the water on open
fires for which they collected firewood from the
surrounding bush.

At the inaugural ceremony, the representative of
the municipality of Dédougou, Mrs Awa Ouédra-
0go, was impressed and praised the new facility.
“With this water project, Eau Propre d’Afrique is
helping to solve one of the most urgent pro-
blems. You can see how far people have to walk
every day to get to water. And some people even
drive through the city all day with 1000-litre ca-

nisters to fetch water and resell it to others. [...]
With your systems, the water from the dispenser
stations is now even available 24/7. And it can
be accessed with prepaid cards and a payment
system. It's a great thing and very innovative.
[...] We are very proud of this project and feel
very honoured that our municipality was chosen
for the pilot system. If possible, we would like
to have more dispenser stations with a longer
water line. The need in our community is great
and we are fully behind this project”

The system in detail

Our project includes a newly drilled deep well,
the solar-powered water treatment plant and a
branched drinking water network.

The well and the water treatment plant are
located on the grounds of the school “L'école
primaire du creuset” in the north of Dedou-
gou. The core system consists of a 70m deep
borehole, a deep well pump, an ultra-filtration
system that removes solids and bacteria from
the groundwater, a 10m high water tank and a 6
kWp solar installation that supplies the system
with carbon-neutral renewable electricity.

Our project includes a newly drilled deep well,
the solar-powered water treatment plant and a

Detached Abgabeeinheit
um mit der NFC-Karte
Wasser zu beziehen.

branched drinking water network.

The well and the water treatment plant are
located on the grounds of the school “L'école
primaire du creuset” in the north of Dedougou.
The core system consists of a 70m deep bore-
hole, a deep well pump, an ultra-filtration system
that removes solids and bacteria from the
groundwater, a 10m high water tank and a 6 kWp
solar installation that supplies the system with
carbon-neutral renewable electricity.

The dispenser stations can be used around the
clock for self-service. Users are authenticated
with their pre-paid customer card. The selected
quantity of drinking water is then dispensed and
deducted from the credit.

The installed remote monitoring system ensures
the that the drinking water network operates
without any problems.

Outlook

“Our goal is to provide access to clean drinking
water to as many inhabitants of towns and
communities in Burkina Faso as possible,” says
atmosfair project developer Kevin Moller. From
our projects in Indonesia and Kenya (see Annual
Report 2019), we know that for the project to
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be successful, the plans must be tailored to
local needs. In the communities of Burkina
Faso, the main approach is to have as many
distributed dispenser stations as possible,
which keeps the distances for the user short.
In 2022, we expect to expand the drinking wa-
ter network in Dedougou by an additional 2km
of pipeline with three more dispenser stations
and start new projects in four other municipa-
lities.

The project will save approximately 350t of
COz in the first year after starting operations.
For the coming years, we expect this figure to
reach 600t CO2/year due to increased capacity
utilisation and expansion of the water distribu-
tion network.

Partners:
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ur standards

Carbon mitigation Carbon emission - |
Approach project calculation Organization & Finances

Principles Principles Principles Principles
o Offsetting is only ever the second-best solution, ¢ Permanent reduction of carbon emissions e Comprehensive * Non-profit
avoiding emissions is much more effective
Additionality « Scientifically sound o Independent
o Climate change mitigation is the priority —
not the maximization of revenues Contribute to north-to-south technology transfer o Well documented o Efficient

o Akey element is building climate awa-
reness —it fosters long-term avoidance of
the initial carbon emission

o Optimizing travel with the help of business
travel specialists, incl. video conferencing

D 4

Action

* No cooperation with actors that do not
comply with atmosfair's standards — e.g. in
carbon reporting — despite the possibility of
financial gains for atmosfair.

» No offsetting of activities for which better
and less carbon-intensive solutions are
available — e.g. emissions due to car travel
or electricity consumption

o Representation of the real climate impact

(see carbon calculation), regardless of the
industry
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Direct support to local population
Contribute to protecting the local environmental

Consideration for local circumstances when choo-
sing technologies

Coherence with national development efforts

. 4

Action

All projects must be compliant with two standards:
CdM (UN) and Gold Standard (environmental NGos); up
to 10% savings under Gold Standard Microscale

CdM + Gold Standard + X: X stands for atmosfair's own
additional criteria, such as the carbon quota as proof of
additionality or the exclusion of unsuitable or high-risk
project types (e.g. afforestation projects)

Calculation and monitoring of carbon emission reduc-
tions according to UN standards

Qualified and UN-certified auditors (e.g. TUV) who also
bear liability

Documentation of all audit reports on the website of
the UN Climate Secretariat

Projects are planned and developed by atmosfair and

implemented alongside experienced partners in develo-
ping countries

Climate Change

United Nations
C Framework Convention or

o Verified

. 4

Action

e Incorporation of all climate effects of air travel
(e.g. condensation trails, ozone formation, etc.) ba-
sed on current scientific findings (iPCC), meaning
that the calculated climate impact is significantly
higher than CO2 alone

» Self-developed emissions calculator, verified by the
German Federal Environment Agenc

° Documentation of all data sources and methods
used on the atmosfair website

s s SRS
: (@) (o)
Umwelt I cc Ny 12
Bundesamt World Health =
"USiHE Organizaon UNEP

* Transparent

o Responsible

. 4

Action

¢ Low administrative costs: over 90% of donations flow
directly into the climate change mitigation projects
in the global south, for planning, implementation and
operations

* In Germany, donations are tax deductible, under the
supervision of German tax authorities

o Legal form gGmbH (non-profit): liability and publicati-
on in the commercial register

e Advisory board composed of high-profile patrons
and environmental experts, including representatives
of the environmental ministry, NGOs and the scienti-
flc community
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ced by the local population is being researched
P by atmosfair together with the project partner
*y- ANKA in a pilot study that is being carried out
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households can cook without harmful smoke
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Madagaskar:

electricity is flowing

After delays due to COVID-19,
atmosfair was able to commission
three small-scale photovoltaic po-
wer grids in southwestern Mada-
gascar in 2021 to provide electri-
city to eight villages. Two more
are still under construction.

Rural electrification is underway

In total, PV mini-grids with a capacity of 1.9
MWp are being installed. The photovoltaic
system is supported by a battery system,
which means that the mini-grid can also supply

electricity when there is little sunlight and at
night. A small diesel generator provides addi-
tional back-up. It can be switched on if solar
and battery power are not sufficient. This gives
15,000 households access to reliable, clean
energy and an opportunity to set up or expand
a business.

Local support for the mini-grids is very high.

The funds provided by atmosfair make it pos-
sible for the operators to charge an electricity
price that is also affordable for lower-income
households. Without atmosfair's support, the

electricity price would be five times higher. In
addition, a pre-paid system keeps households
from taking on too much debt, as households
can only consume the electricity they have paid
for in advance.

Madagascar remains one of the poorest coun-
tries in the world, with a rural electrification
rate of only 7%. It is not likely that the rural
regions will be connected to the public grid any
time soon. And without access to electricity,
economic development in the villages is hardly
possible.

A win-win for people and nature

For the first time, it is possible for villagers
to refrigerate food and medicine for a longer

period of time and to use energy-intensive tools.

Rural electrification creates jobs, and villages
undergo sustainable growth. In addition to
economic development, healthcare in the region
and access to education are also improving.
Electricity gives schoolchildren a good source
of light so that they can study in the evening
hours as well.

Without the PV mini-grids, diesel generators
would have probably been used in the future to
meet increasing energy demand. The use of PV
mini-grids prevents CO2 emissions from diesel
generators from being produced in the first pla-
ce. The total annual CO2 savings from the seven
PV mini-grids is 2,900 tons.

Using solar to combat deforestation

In Madagascar, 120,000 hectares of forest
disappear every year. 90% of the original forest
has now been cut down. Not much is left of
the former green oasis. Madagascans use 80%
of the wood they cut for cooking on the open
fire. The villagers spend about one third of
their household income on wood and charcoal.
Access to electricity is changing how cooking
habits: instead of using open fires, people now
cook with electricity. This will prevent the use of
firewood in the future. Whether this is embra-

emissions, the PV mini-grid operator ANKA
benefits because the capacity of the mini-grid
is better utilised during the day. The aim of the
pilot study is for ANKA and atmosfair to jointly
develop a business model to make electric
cooking also financially attractive for house-
holds. Once developed, this model can then be
rolled out across the country, reducing defore-
station in Madagascar with the help of the PV
mini-grids.
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India:

carbon storage with

tea estate

Negative emissions for the Paris
climate targets

The International Panel on Climate Change (IPCC)
says that humans must not only reduce our CO2
emissions to zero, we also need to remove addi-
tional CO2 from the atmosphere if we still want to
meet the Paris climate targets. As a result, atmos-
fair is now also active in this area and, with scien-
tific support, is testing permanent carbon storage
with biochar in the soil in India. On the Jalinga tea
estate, we are investigating what happens when
biochar is added to fertiliser. The pilot project
removes CO2 from the atmosphere and sequesters
it permanently. A carbon sink is created - this also
referred to as negative emissions.

Photo 1: Jalinga, a 650 ha tea estate in India is working with
atmosfair to decarbonise tea production.

Why biochar?

Plants use solar energy to remove CO2 from the air
and absorb it right into their cell structures. This
removes CO2 from the atmosphere However, when
the plants decompose, they release the carbon
back into the atmosphere. Humans can interrupt
this cycle by processing the plant biomass plants
into biochar before decay sets in and the COz is
released back into the atmosphere. The carbon
stored by the plants in the short term remains
stored in the form of biochar for centuries even if
the biochar is simply applied to the top soil layers

ANNUAL REPORT 2021

piochar on the Jalinga

or incorporated into the soil through ploughing.
The carbon does not go back into the atmosphere,
but unlike other forms of storage, e.g. in crevices
in the ground, carbon in the form of biochar does
not have to be incorporated deep into the ground,
nor does it require a protective layer above it to
prevent it escaping into the atmosphere as COa.

Biochar: a true all-rounder

Biochar has many other positive effects. In additi-
on to sequestering carbon in the soil, it can also be
used as a substrate for nutrients and thus enrich
the soil. Especially in tropical soils, it can increa-
se harvest yields. The biochar in the soil absorbs
water from the heavy rain during the monsoon sea-
son and releases it back to the plants over a period
of weeks. This prevents nutrients from being
washed out of the soil. Small farmers can produce
their own biochar without expensive machine-

ry and thereby improve their financial situation.
Biochar thus combines the goal of carbon storage
with support for sustainable agriculture.

How is biochar made?

Biochar is made using a process called pyrolysis.
Biomass containing lignin such as wood, coco-
nut shells or rice husks is super-heated to a high
temperature. In the process, the biomass is broken
down into solid, liquid and gaseous products.

The solid component is biochar. Pyrolysis has
one great advantage: anyone can make it easily
and cleanly and in small quantities. It thus also
helps to support small, self-reliant businesses
and can be rolled out immediately to just about
anywhere in the world. In the most basic scenario,
anyone can dig a cone-shaped hole, start a small
fire at the lowest spot and then gradually add dry
biomass as long as the lower layers are not yet
completely burnt into ash. The shape of the hole
and the closed flame curtain prevent oxygen from
reaching the lower layers. The heat breaks down
the biomass. In the end, the entire hole is filled
with biochar. This is then buried in the ground,
which also prevents the biochar from turning

into charcoal. In technologically more sophisticated
processes, the three reaction products (solid, liquid
and gaseous) can be collected and reused or safely
stored. This means that almost all the plant’s carbon
is sequestered in the long term

[Link:_https://onlinelibrary.wiley.com/doi/full/10.1111/
gchb.12553].

Is it really possible to permanently
sequester carbon with biochar?

The difference between biochar and
soil carbon

In conventional approaches to sustainable agri-
culture, farmers try to increase the amount of soil
carbon through their farming practices, e.g. by
ploughing less or using compost. Complicated dyna-
mic processes make storing this carbon in the soil
dependent on many factors and is thus extremely
unstable. On average, a carbon molecule remains in
the soil for 50 years before it is released back into
the atmosphere. This is an unreliable way to store
carbon, as it is not permanent.

IIn contrast, the special structure of biochar helps it
to resist biological degradation in the soil. For this
to be really reliable, the ratio between hydrogen and
organic carbon that makes up the biochar must fall
below a certain value [Link: https:/www.research-
gate.net/publication/303101470_Persistence_of_bio-
char_in_soil].

This can be verified in the laboratory. Once this value
is reached, scientists say that a maximum of 0.3%
of the biochar degrades annually [Link: https:/www.
european-biochar.org/media/doc/2/c-de_senken-po-
tential_2-1.pdf] and thus only small amounts of CO2
are emitted. After 100 years, for example, at least
74% of the carbon is still reliably sequestered in the
soil. Other important factors also come into play:
The basic cycles of the ecosystem remain intact.
The biochar is returned to the soil exactly where the
plants grew. Important minerals and trace elements
are retained and the soil does not become depleted.

Photo 2: The worker fertilises the plant with the exactly calculated
amount of compost and biochar.

The atmosfair pilot project in Jalinga

Biochar to improve soil quality

The Jalinga tea estate has been using a special com-
posting method to fertilise tea plants for more than 15
years. atmosfair and the tea estate are now investiga-
ting whether this method can be im