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Dear readers,

2018 was the year Greta Thunberg launched her climate
strike. When she sat down in front of the Swedish
parliament to demonstrate against climate change, she
probably did not foresee the stir her actions would cause
all over the world. The “Fridays for Future” movement,
which was inspired by Thunberg, took to the streets of
Germany, expanding far beyond the initial schoolyard
beginnings. Following the example of school kids,
Scientists for Future, Parents for Future, Entrepreneurs
for Future and other initiatives have gained increasing
numbers of supporters who demand the adoption of
policies for global decarbonisation.

What makes Greta special is not only her persuasive tone
when pointing out problems, but her will and commitment
to go the extra mile. To participate at the UN climate
summit in New York, she insisted on respecting her
self-imposed flight ban and crossed the Atlantic aboard

a sailing boat. Far from being the most comfortable or
accessible mode of transport, it sent a strong message:
we do not have to accept the status quo. If we apply
ourselves and think creativity, as individuals or in groups,
we can confront the challenges linked to climate change,
and create a future where both the planet and humans
can thrive.

2018 was also a year of innovation for atmosfair.
Bringing electricity to rural areas in the Global South is

a necessary stepping-stone for the worldwide energy
transition we wish to achieve. Renewable energies are
well suited for offering cities an independent and local
energy source. If we succeed in playing out the benefits
of renewable energy sources in these off-grid areas
before they are connected to conventional coal-powered
energy, we will be able to combine both development
and employment with climate change mitigation. A first
project of this kind was implemented in 2018 in Iraq (see
page 8), and many more are currently in the pipeline, in
particular for the African continent.

However, 2018 was also fraught with difficulties. The
expansion of our project in India led to disagreements
between our project partners, a first for atmosfair, which
led to a temporary halt in cookstove production.

Consequently, we delivered fewer stoves to the project
regions than planned. In addition, funds could not be paid
out as planned and the reduction in carbon emissions
could not be verified by the UN. For the first time,

we had to call for an arbitration process in India and are
hoping that an amicable consensus can be reached
(see more on page 18). This has proven to us once
again that only through our direct involvement in India,
including the design of stoves and workplaces, we

can gain the knowledge to assess the situation and
determine appropriate solutions, all whilst managing the
carbon offsetting revenue responsibly.

Lastly, this year our revenue has increased to just under
10 million Euros, which marks a new record! We would
like to thank you for your contribution and your trust.

Dr. Dietrich Brockhagen
CEO atmosfair gGmbH
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Efficient cookstoves

atmosfair subsidizes energy efficient stoves
in Africa and Asia. The small stoves are very
popular as users immediately notice how
much wood and money they save.

Solar, wind, and water

Solar, wind, and water are the three pillars
of regenerative energy sources. atmosfair
supports partners and technologies which
further the development of local economies
and the environment.

Biogas and biomass

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 composting of
organic waste.

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.

Energy mix

After the violent earthquake in Nepal in 2015,
atmosfair supported the construction of
energy self-sufficient lodges. This helps shift
tourism, an important economic sector in the
country, towards an environmentally friendly
foundation.

4 | ATMOSFAIR ANNUAL REPORT 2018
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Clean energy for all

Of the 840 million people in the world
lacking access to electricity, 600

million live in sub-Saharan Africa alone.
atmosfair supports initiatives to provide
access to energy to people living in
remote rural areas. By promoting the
expansion of renewable energies, we
further sustainable development and
avoid the continued reliance on fossil
fuels.

When looking at the NASA satellite image, “Earth by
night,” (see page 8) the contrast between dark and light
is striking: while Europe, the USA, India and other parts
of Asia are brightly illuminated, Africa and South America
are immersed in darkness after sundown. According to
the Global Sustainable Development Report, the share
of people with access to electricity has increased in
the world. In 2017, already 89% of the world population
had access to electricity compared to 83% in 2010. But
electrification is slow and strong regional disparities
persist.

According to Forbes magazine, the most significant
progress since 2010 was achieved by India, Bangladesh,
Kenya and Myanmar. In Sub-Saharan Africa, around 650
million people will still lack access to electricity by 2030
without additional measures taken for electrification.

At present, rural areas in countries like Madagascar,
Rwanda, Lesotho, Niger and Mali are particularly at a
disadvantage, as shown by data published by the World
Bank’s Sustainable Energy for All initiative.

The countries mentioned above are currently powered
only by a few large power plants and almost no grid

in rural areas. Because the costs of building energy
grids are very high, some regions are hard to access,
and villages are often far apart, the national grid is not
expanded beyond larger cities. People living in these
remote areas thereby resort to using diesel-powered
generators and kerosene lamps. These are expensive,
lead to respiratory diseases, and are bad for the climate
due to the resulting carbon emissions.

Renewable energies — a key to the future

There are many ways in which people living in remote
rural areas can benefit from renewable energies. Sub-
Saharan Africa has plenty of sunlight — Madagascar for
example receives around 3,000 hours of sunlight per
year, making it one of the sunniest countries in the world.
However, only 15% of the 25 million people living on the
island have access to electricity.

RURAL ELECTRIFICATION | 7



Earth by Night, NASA/Noaa August 2017 | Source: ecimages.gsfc.nasa.gov

Photovoltaics are an affordable and climate friendly
alternative to fossil energies and can improve living
conditions in rural areas. Even small solar panel
systems can cover the modest energy needs of poorer
households. In Madagascar, many people have to walk
several kilometers by foot in order to charge their mobile
phones. A decentralized solar energy supply would

be a cost-effective solution which would also save

time. Better access to electricity would also translate
into increased production, and better access to food
and healthcare. Mini-grids equipped with photovoltaic
systems and batteries can provide a non-stop energy
source to entire villages and communities. “For
atmosfair, sustainable development is just as important
as climate change mitigation, which is why we are
working towards the Sustainable Development Goal 7 by
supporting rural electrification. An uninterrupted electric
supply is an essential factor in allowing businesses,
such as small factories using welding machines, or
medical stations to function,” says Nele Erdmann, project
manager at atmosfair.

Diesel-powered generators in front
of a shop in Mam Rashan
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Independent energy systems, such as solar home
systems and mini-grids, are gaining in popularity as they
are able to provide solar energy to even the most remote
households. According to the latest joint report by the
International Energy Agency, the International Renewable
Energy Agency, and the World Health Organization,
around 34 million people worldwide have gained basic
energy access through off-grid energy technologies.

A long term goal is to expand regional grids, powered
through renewable energies. Which solution is the most
efficient and sustainable between solar home systems,
mini-grids or grid expansion depends on the type and
geographical location of the settlement.




Public funds are insufficient

Providing a reliable energy source to every household
worldwide by 2030 will require substantial funding. The
Sustainable Energy for All initiative estimates that 390
billion Euros would be necessary to finance autonomous
energy solutions, requiring an additional 32 billion Euros
per year (as of 2019), a cost that cannot be covered

by public funds alone. However, the lack of stability

in some countries is holding back private investors.
Fluctuations in electricity demand make profits uncertain
and implementation is obstructed by political instability.
Certain projects also have difficulties in finding funding,
as banks only commit to investment volumes of 10
million Euros or more.

Creating incentives for private investors

Over the past two years, atmosfair has been working on
designing alternative funding concepts. Our goal is to
increase the financial viability of a selection of projects,
in a bid to gain the interest of the private sector. For this,
we have developed different models. Firstly, a form of
credit with low interests, allowing project developers to

involve larger equity providers and other external lenders.

Secondly, a model of subsidies, in which the main costs
are covered by atmosfair, thus giving a chance to small
and innovative initiatives. Additionally, institutional
funding and donations can now be bundled.

A solar plant providing clean
energy to an Indonesian
village

Beyond the design, planning, and installation of
photovoltaic plants, we are in some cases also invested
with the local operating companies. Once projects reach
a certain size, we have them verified by the UN and/or by
the Gold Standard, so that the carbon savings relating to
those projects can be verified in the future under these
same standards.

Madagascar in focus

In search of suitable projects for rural electrification,
atmosfair launched an international call for ideas. One
result was a focus on Madagascar. In addition, we chose
innovative initiatives, such as a project setting up solar
kiosks in Ghana and a solar-powered water treatment
plant in Indonesia.

RURAL ELECTRIFICATION | 9



The construction team

with atmosfair project
manager Nele Erdmann and
Jorgen Klammer, the system
installation coordinator.

17 Goals for a Sustainable Future

In 2015, member states of the United Nations have
committed to promoting sustainable ecological,
social and economic development. The 17
Sustainable Development Goals (SDGs), to be
achieved by the end of 2030, include measures
spanning from alleviating poverty and hunger to
implementing climate change mitigation. Goal no.
7 aims to ensure access to affordable, reliable,
sustainable and modern energy for all.

Hazim Khdeda Mishko
works as a technician at the
Mam Rashan camp
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Solar energy for Mam
Rashan — when public
and private actors
work hand in hand

Electricity access for refugees has
received very little attention so far, even
though lasting conflicts and climate
change are expected to increase
migration. Today, there are over 65
million refugees, with 90 percent living
in camps having no access to electricity.
In cooperation with partners from the
private and public sectors, atmosfair has
provided solar energy to a refugee camp
in Northern Iraq.

The German Federal Office for Building and Regional
Planning defines a settlement of over 10,000 inhabitants
as a large town. This is the number of people who live in
the Iraqi refugee camp Mam Rashan, about 52 kilometres
from the city of Mosul. Here, spread into 1900 living



Hoshyar Rassam is atmosfair's local project manager

containers, people have found refuge from the war with
the terrorist group “Islamic State”. Most refugees, in
particular women, children and the elderly, stay in camps
even after the end of the conflict, their hometowns having
been destroyed. Mam Rashan thus develops into a town:
it now has two schools, a nursery, a hospital, a football
field, greenhouses, small shops and a medical center.
Until recently, the camp only had electricity at night and
for one hour during daytime, meaning that cooling and
heating systems, cookers, and electronic devices could
not be used during the day.

In October 2018, the camp gained access to electricity
during the day. For the first time, atmosfair has supplied
a settlement with a PV system equipped with battery
storage. Today, about 20 percent of the camp’s energy
needs are covered by the 380kWp solar plant, a number
that should reach 50 percent with the project’s future
expansion plans.

Providing Mam Rashan with solar energy is also the
result of a fruitful cooperation between actors from the
private and public sectors. The bulk of the project funds
came from the German state Baden-Wirttemberg, while
the rest was donated by renewable energy companies.
This project has shown the private sector’s interest

Nawar Eena is the camp’s electrician and
construction manager

in supporting climate change mitigation. BayWar.e.
renewable energy GmbH is a prime example, as their in-
kind donations have permitted the construction of Mam
Rashan’s solar installation. In addition, the company has
also decided to offset carbon emissions from business
trips.

Employment and knowledge transfer

Beyond supplying the camp with clean energy, atmosfair
specifically focused on creating jobs and transferring
knowledge and skills. The inhabitants of Mam Rashan
took an active part in the construction of the solar energy
system and are taking over future maintenance. About
30 people received schooling, training and employment
for the plant’s installation process, while about 10
employees of the Duhok Governorate Board of Relief and
Humanitarian Affairs, currently managing the camp, and
the local electricity supplier, Duhok’s General Directorate
of Electricity, were trained in system maintenance. These
employees received qualification that has long-term
benefits.

RURAL ELECTRIFICATION | 11



“Electrification will
happen. Whether it will
be powered by fossil
fuels or renewable
energies is decisive for
the climate”

Harald Neitzel, senior official at the German Federal Ministry for the Environment

The German Federal Ministry for the
Environment (BMU) has commissioned

a study with the aim of developing
strategies for climate change mitigation
through renewable energy in the Global
South. It also aims to incorporate off-grid
solutions in national climate protection
efforts. We asked Harald Neitzel from the
BMU a few questions about this study.

Mr. Neitzel, why is this subject relevant to the BMU’s
objectives?

What we would like to put forward is that reaching SDG 7,
“ensuring access to affordable, reliable, sustainable, and
modern energy for all”, with a particular focus on “access
to electricity”, should be as high up on the climate

policy agenda as on the development policy agenda. By
2030, we want universal access to electricity. The fuel
used in order to attain this goal — coal, diesel, gas or
renewable energies — will have a significant impact on
carbon emissions. It is a relevant issue which has to be
incorporated into national climate action strategies.

12 | ATMOSFAIR ANNUAL REPORT 2018

For the BMU, what is the link between rural electrification
through renewable energies and the global energy
transition?

One thing is certain: Electrification will be achieved. It is
the choice of the energy source that will be defining for
the climate. You have to assume that in some regions,
electrification will be achieved primarily through diesel
or coal. Our study has shown that the use of kerosene

is also responsible for significant greenhouse gas
emissions. With regards to lighting, kerosene-related
emissions surpass coal. In the context of African
countries with very low emissions overall, these can take
up a relatively large share.

What can you tell us about the idea of decentralized
energy supplies, and what role does solar play in it?
Three technical solutions stand out. Firstly, centralized
grid-connected energy production, for which most
countries still rely on coal, but also on large scale
renewable energy. However, due to the high costs, grid
expansion will be mostly limited to large cities. This

is why there has been a growing interest in off-grid
solutions such as mini-grids or solar home systems,
which are expressly supported by the energy community.



Electricity supply, from SHS to grid expansion
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Costs for mini-grids and solar home systems in relation to population density

(Source: Franz, Peterschmidt, Rohrer, & Kondev, 2014)

What are the benefits of decentralized solutions

in rural areas?

When taking into account the difficulties linked to
national grid expansion, decentralized solutions

become viable alternatives. Solar energy is cut out for a
decentralized supply system anyway. It is also important
that people identify with “their” local energy.

What are the most significant challenges linked to rural
electrification in the eyes of the BMU

The most significant hurdle to mini-grids lies in its
financing, as they are still fully dependent on public
funds. But things are slowly improving. International
funds for renewable energies in developing countries
have climbed from 10 billion US Dollars in 2010 to 18.6
billion US Dollars in 2016. Further, the ‘Green Climate
Fund’ has approved five projects for the expansion of
PV-based mini grids in Africa in the last months. Other
shortfalls are due to lacking regulations, insufficient
technical know-how, and the absence of an investor, who
would act as the central figure in a mini-grid project.

What role does the private sector play?

The private sector should play a central role in producing
and operating mini grids, as well as in distributing solar
home systems. The often state-run centralized power
providers are not aligned with decentralized supply
systems, and are often too far removed from local
realities. Businesses, even start-ups, are still relying

on subsidies and funds, and must master business
development.

Through the voluntary climate donations, atmosfair
offers financial support to the private sector to
implement rural electrification projects. What is your
overall opinion of this form of support?

| believe these projects to be very worthwhile. And they
serve climate change mitigation. However, it should

be carefully assessed which type of electrification

is appropriate in each case. | visited a project run by
another operator, in which only a third of the inhabitants
gained access to electricity during the first step of the
project. This led to severe tensions among inhabitants
and jeopardized local peace. Thankfully, funds for the
second stage of electrification and expansion of the
project were found shortly after.

RURAL ELECTRIFICATION | 13
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Small stoves —
big results

Cookstoves that require less wood help
protect forests and the climate. They
have a positive impact on the health and
the financial situation of many users —
good reasons for us to support the stove
production in Rwanda and Nigeria. We
have made big steps towards our goal:
creating a local value chain for efficient
stoves.

“Save80” and “Dadin Kowa” — those are the names of
two cookstoves. The first one stands for “80% less fuel”,
while the second one comes from the Hausa language
and means “good for everyone”. Both stoves allow
families in Rwanda and Nigeria to reduce their firewood
needs. Traditionally, families cook with an open fire that
burns between 3 and 5 hours per day and consumes
large amounts of firewood - and the consequences are
dire. Buying wood take up a significant part of household
budgets. Smoke leads to serious respiratory problems.
Populations growth puts a lot of strain on the local
forests and shrublands, whilst also emitting greenhouse
gases.

For us, climate change mitigation is closely linked to
people’s economic and social conditions. A climate-
friendly world presupposes fairness at all levels and
stages. This is why we have been supporting countries
such as Rwanda and Nigeria in their efforts for climate
change mitigation and local value creation for many
years. Our goal is to manufacture the stoves locally

as much as possible through close collaboration

with our partners, from small scale assembly lines

to entire factories which are able to produce in large
quantities. This allows us to create skilled employment
opportunities, keep value creation in the country, and
supply whole regions with our stoves.

Staff from our partner Safer Rwanda assembling stoves

EFFICIENT COOKSTOVES | 15



Protecting forests with efficient stoves

&

P traditional fireplace

Starting point:
Need to cook

efficient stove

deforestation

Lesotho: approx. 66%*
Nigeria: approx. 55%*

— smoke pollution
— high timber prices

+ better health
+ financial relief

* Deforestation rates: Nigeria has lost more than 55% of its forest cover between 2000 and 2005, while
Lesotho has lost around 2/3 of its shrubland over the past 25 years.

Save80 — perfect for Rwanda

In order to choose the right stove technology and for
implementation, we rely on our previous experiences in
other projects. A multitude of factors have to be taken
into account: What cooking methods do people employ?
What resources do they have access to? What is a
household’s income? Is the country subject to political
conflicts?

In Rwanda, we were quickly able to determine, together
with our partner SaferRwanda, that the Save80 would
be the perfect match for the country. Rwanda is still
struggling with a general energy deficit. An already high
population density alongside a fast-growing population
only adds to the problem. A highly efficient cookstove
was therefore urgently needed in order to support the
government'’s efforts to restore the balance between
energy needs and supply.

Another reason is that more and more Rwandans move
to the cities, where most households rely on charcoal as
fuel. But the production process for charcoal is highly
inefficient — nine kilograms of wood are used to produce
only one kilogram of charcoal. This in turn leads to
massive deforestation. Replacing charcoal stoves with
Save80s saves the wood used to make charcoal, thereby
taking the strain off local forests.

16 | ATMOSFAIR ANNUAL REPORT 2018

Rwandan women with stove and Wonderbox for insulation



Our goal is to include the local population as much as
possible, and to base our projects on locally available
resources. For example, prefabricated parts are
assembled in Rwanda and only imported from Germany
if they cannot be produced locally, if for instance raw
materials such as steel are unavailable. We also put

a strong emphasis on knowledge transfer through
workshops and trainings. So far, we have created

200 stable jobs in Rwanda. Employees manufacture
parts, assemble the stoves, and sales teams sell them
nationwide.

Dadin Kowa — developed for Nigeria

In Nigeria, the situation is quite different, even though on
paper the two countries seem to face the same issues.
Nigeria is also suffering from vast amounts of forest
cover loss. This leads to not only exacerbating ecological
issues, but also social and economic tensions. Nigeria
has recently seen violent resource and land related
conflicts. Growing desertification, rising numbers of
internally displaced persons, and the low incomes of
many households only worsen the conflict. In order to
supply even the poorest populations in Nigeria with a
healthier, efficient and affordable stove, atmosfair has
worked hand in hand with the International Centre for
Energy, Environment & Development (ICEED) to build a
stove production facility in the Katsina region in Northern
Nigeria.

The Dadin Kowa was developed specifically for Nigeria and is produced locally

Local craftsmen build the stove from clay and other
locally available, partly recycled materials. This allows us
to save costs and use already available materials from
the material cycle. As is expressed by its name, “Dadin
Kowa — good for all”, the stove is also affordable for
households with the lowest income.

Our next step: setting up a stove
production plant in Nigeria

We are also working on the construction of a local stove
production factory. We want more families to be able to
benefit from the efficient cooking stoves. This is crucial
in the most populated country in Africa, where trees

are cut down faster than in Brazil. In order to make an
impact, we need to reach a yearly production rate of over
100,000 stoves. In addition to production, we have to
tackle logistics and sales, which are both a real challenge
in a country measuring 1,000 km from north to south,
and from east to west. It will not be easy to find and train
qualified staff and to build up production and distribution
with potholed streets, roadblocks, and high gas prices.
But it is nonetheless necessary for the climate, as well as
for the country’s peace.

EFFICIENT COOKSTOVES | 17
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Even though 2018 was a successful
year for atmosfair in terms of rural
electrification, we also encountered
issues in the expansion of our projects,
which posed novel problems for us.

India, efficient
cookstoves

A dispute between two of our local implementation
partners brought the stove production to nearly a full
year halt. atmosfair's capacities in mediating the issue
were limited, and we soon saw ourselves drawn into

the conflict. The dispute unfolded between two stove
producers of the Chennai region in India. In the past,

only one company was responsible for selling the stoves
in West Bengal and for building up the charcoal chain,

in which the charcoal produced by the cookstoves are
bought from users and sold to businesses. When this
stove producer ceased production in order to concentrate
on other activities, our sales partner took over the
production and thus built its own workshops. Shortly after,
the first producer accused the second of stealing patents
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and demanded from atmosfair to resume payments to
them and to take back control of the production chain.

A refusal from atmosfair’s side then led to a dispute

with the old producer, which has still not been solved
today. Furthermore, the belligerent party was in charge of
certain formal tasks in relation to the project’s verification
process, for which it is officially registered with the

local authorities. This has hindered the verification and
certification of the carbon emissions through the stoves
already sold. Additionally, atmosfair also had to withhold
the funds that were promised for an expansion of the
project.

After several rounds of failed negotiations, and much
legal advice, atmosfair has decided to commission a
neutral agency in India and launch a mediation procedure.
The IGCC (the Indo-German Chamber of Commerce) is

in charge of the proceedings. We are hoping for a quick
and mutually beneficial solution, as the region’s need for
stoves is high.



Nigeria, building a
stove production plant

For several years, atmosfair has been planning to build a
stove production plant in Nigeria along with a fully local
value chain. However, this necessitates the purchase

of machines, securing staff and commercial buildings
as well as finding reliable logistics partners able to
distribute to the entirety of Nigeria. Here, too, we faced
new unknown challenges in putting theory into practice.
The machines which produce different stoves types are
partly made in Germany and partly in China. They have
to be robust enough in order to run on a long-term basis
in a Nigerian setting. Machines have to be assembled
and workers trained. However, we soon came to realize
that neither the Germans nor the Chinese had the
capacity to provide both these services, and ended up
taking up these challenges into our own hands. In 2019,
members of the team visited China to see the production
process of these machines and to discuss possible
configurations for a Nigerian site.

Workers assembling
efficient cookstoves
for Indian house-
holds

Assembling Save80 cookstoves, Nigeria

LIGHT AND SHADOWS | 19
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Earthquake-resistant, eco and
comfortable lodges line the first climate-
friendly trekking path, putting the tourism
industry on sustainable foundations.

The Climate Trek, winding through the Helambu region
north of Kathmandu, offers its courageous visitors

not only the breath-taking sight of the opposing Jugal
Himal mountain range, but also tenders unique insights
into Nepal's nature and culture. In fall 2018, along with
our partner, the sustainable tourism association forum
anders reisen, we inaugurated the first sustainable and
climate-friendly trekking path in Nepal. It counts 11
lodges distributed over seven villages, as well as two
schools and two medical wards. After an earthquake
had devastated the region in 2015, we decided to build
a new trek with our partner in order to help the country
rebuild itself through sustainable forms of tourism. We
put a particular focus on making the lodges sustainable
in various ways: they are built from natural insulating
materials, equipped with solar power systems providing
clean electricity and heat, as well as with efficient
cookstoves and biogas plants which reduce firewood
consumption and keep the air clean. Their resistance to
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earthquakes, ecological conception and their comfort
guarantee a long-term and reliable income to owners and
managers — all of whom are locals from the area. The
whole project was financed through voluntary climate
donations made by members of the forum anders reisen.

Last Stop on the trek between Tarke Ghyang and Sermathang



View on the Chipling mountains, first stop of the trek

The Climate Trek
is a 7 day trek
stretching over 46
kilometers going
over the highest
point of the

Thare Pati,

at 3650 meters

_XYangr| Peak
LAMCHI

“We talked to a widow in Tarke
Ghyang. It really got under my skin,
as she lost both her family and

her hotel in the earthquake. On the
other hand, | felt how in the course
of the evening she started gaining
confidence again. Today, she is an
integral part of the Climate Trek in
A Nepal!”
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Manfred H&upl, Partner at Hauser Exkursionen
GmbH and chairman of the forum anders reisen.

The eco-friendly Yangrima
Eco Lodge is built with hemp
concrete
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Tanzania

Together with the city of Hamburg,
atmosfair is supporting the construction
of a composting plant in Dar es Salaam.
Several milestones were reached in 2018
and the project is already a model for the
region’s waste management industry.

On the constructi