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Coffee is harvested during the rainy seasons. 
As a first processing step, coffee beans are 
sun-dried, traditionally by spreading them out 
on the ground without further protection. Due 
to frequent interruptions by rain, the tradi-
tional drying process takes up to 12 days. 

Small farmers usually have no access to 
national and international markets and  
sell their coffee beans on the local market at 
prices far below export price levels. To over     -
come the difficulties in market access, many 
small farmers are organised in associations.  
Evidence shows that farmers in associations 
generate higher production, and benefit  
from greater negotiating power and better 
sales prices. Farmers organised in associa  -
       tions can also afford commonly used solar dry-
ers to produce a higher quality product.

Promoting credits  
for solar dryers
EnDev Peru supports these farmers’ associa-
tions and their members to gain access to 
thermal energy for coffee drying. The approach 
is two-fold along the value chain of coffee: 
EnDev Peru promotes the use of solar dryers in 
the first drying period, during which the 
humidity of the beans is reduced to ca. 25 per 
cent. The solar dryer prevents the coffee 



beans from getting wet from rain. It improves 
the drying process by filtering the UV radiation, 
concentrating heat, reducing the relative 
humidity of the air and thus drying the beans 
with constant and natural ventilation. The  
drying time is reduced to 2 - 3 days. To be able 
to afford these solar dryers, farmers need 
access to micro loans, which are often pro-
vided by the associations. In Satipo, in the 
region of Junín, the micro finance institution 
(MFI) ‘Caja Huancayo’ offers a specialised loan 
for the purchase of solar dryers to its clients. 
This has already enabled 77 farmers in Satipo 
to buy individual solar dryers.

However, coffee can only be stored and ex -
ported at a lower level of humidity. A second 
drying phase is therefore needed that reduces 
the humidity of the beans towards 12 per  
cent; this phase takes place in a bigger solar 
dryer with a capacity of up to 2 tonnes of coffee. 

EnDev has so far supported six farmers’ associ-
ations to acquire this technology. In addition, 
EnDev supports these associations in applying 
for public subsidies to improve their competi-
tiveness. Within 20 months, 1,748 farmers have 
increased their productivity through the use 
of this improved thermal energy technology 
by their associations. 

Micro loans enabling the 
investment into solar dryers
The investment costs for a solar dryer depend 
on the chosen configuration of the kit. The MFI 
offers a modular concept, which allows varia-
tions of the technology depending on the needs 
of the farmer. The investment costs vary 
between USD 100 if the farmer only needs to 
purchase the UV-resistant plastic foil and  
USD 1,100 if he acquires a complete solar dryer 
with a standardised metal structure and 
wooden modules for holding the beans. 
Because coffee farms are highly dispersed in 
remote areas, installation is usually done by 
the users. 

The farmer receives precise instructions for 
the installation, usage and maintenance of 
the technology when he decides to take the 
loan. A supervision visit is conducted one month 
after the technology has been installed to en-
sure its functionality. Besides this, there is 
 frequent interaction between the MFI and the 
farmer because of the monthly payments.  
This allows addressing usage or maintenance 
problems, if they occur. The functionality of 
the solar dryer relies on the possibility to dry 
the coffee beans under the UV-resistant  
plastic foil. After 2 years of usage the foil should 
be replaced with a new one. Accordingly, the 
term of the loan should be fixed to a maximum 
of 2 years. All other components can be repaired 
with local materials.
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coffee harvest met the export requirements. 
The solar dryer has increased this rate by 8 per 
cent. Since the kilo price of export coffee is 
approximately PEN 8 (USD 3), Victoria’s reve-
nue increased to PEN 0.20 for each extra per 
cent of exportable coffee. Victoria’s income 
has therefore increased by PEN 2,400 (USD 
885) per year – a 30 per cent increase.

Farmer Victoria’s solar dryer 
increases her income
Victoria Esteban Fuentes has a farm of 2 hect-
ares in Santa Anita, Satipo. She produces 
approximately 1,800 kg of coffee per year. The 
coffee beans usually have a moisture content  
of 50 per cent. To enable transportation and 
storage and to reach the export market qual-        
ity standard, coffee beans need to be dried to 
an optimal moisture content of 12 per cent. 
Before the adoption of the new solar dryer, 
only approximately 70 per cent of Victoria’s 



Productive use  
of thermal energy
Alongside electricity and mechanical energy, 
thermal energy plays a key role in processing 
goods and offering services, particularly in 
remote areas where biomass and solar radia- 
tion are often the only source of energy avai- 
lable. Thermal energy – used for cooking, 
heating, drying and smoking – is an essential 
input for production processes in agricultural 
businesses, small industries and commercial 
services. 

Project name
Energising Development (EnDev) Burkina Faso
Reducing poverty in the Sahel through energy efficiency  
and renewable energies (FAFASO)

Project region Burkina Faso: Centre, South-West, East, Hauts-Bassins, East-Centre

Lead executing agency Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH

Duration 01/2010 – 12/2014

Beer brewing in Burkina Faso
In Burkina Faso, beer brewing is the third 
most important livelihood, after farming and 
wage labour. In the country’s two major cities, 
Ouagadougou and Bobo-Dioulasso, there are 
around 2,380 and 1,144 breweries, respectively, 
which produce the local dolo beer. Across the 
country, it is estimated that more than 25,000 
people work in the beer brewing industry, 
with production being concentrated in the 
south-western regions, where beer is an 
important traditional and ceremonial drink. 
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Beer brewing is mostly the domain of women 
in rural areas. The entire beer making process, 
which takes up to 10 days, involves three stages: 
malting, brewing and fermentation. The busi- 
ness involves a major risk since the beer can 
easily be spoiled during the final production 
stage, fermentation. Beer making involves high 
thermal energy input; breweries account for 
more than 50 per cent of total wood consump-
tion in Ouagadougou. For that reason, the 
breweries of Burkina Faso constitute an 
important target group for the dissemination 
of improved stoves. With an improved stove, 
local brewers can reduce their firewood 
consumption by up to 60 per cent, thereby 
increasing their profits significantly.

Enhancing the energy  
efficiency of breweries
The project FAFASO (Foyers Améliorés au 
Burkina Faso) supports the dissemination of 
efficient stoves in order to reduce poverty in 
the Sahel through energy efficiency and 
renewable energy. Apart from promoting 
metallic stoves for households, the project also 
engages in the introduction of large stoves to 
millet beer brewers, particularly in the big 
cities. Other large-scale consumers of wood, 
for example shea butter producers in the 
south of the country and the rice processors  



on the river plains, are also targeted. The goal  
of FAFASO was to install 2,000 mud stoves for 
beer production over a two-year period by 
December 2012. To reach this goal, the project 
trained around 285 masons in stove construc-
tion. These masons have already constructed 
over 2,200 stoves by the end of 2012. FAFASO 
also engages in raising awareness of improved 
stoves, through organising radio and TV- 
debates for urban areas and public debates  
at theatres in rural areas. 

Providing efficient cookstoves
The improved mud stove Foyer dolo Roumdé 
for local beer production, disseminated by 
FAFASO, saves more than 60 per cent on fuel 
in comparison to older stove models and 
even more than 80 per cent in comparison  
to the traditional three-stone fires which are 
still often used in rural areas, even for beer 
brewing. To produce 472 litres of dolo using 
four medium-sized pots, entrepreneurs spend 
around CFA 20,000 (USD 38) on malt and CFA 
7,500 (USD 15) on firewood when working 
with a traditional stove. With an improved 
stove, the firewood cost is reduced to CFA 
2,500 (USD 5). Amortisation of an improved 
stove that costs CFA 15,000 (USD 28) is 
achieved after only three cooking cycles for 
an average brewery. Since the lifespan of the 

stoves is more than three years, reduced 
firewood costs result in a direct increase in 
profits. Maintenance of the stove can be done 
by the women themselves.

reduced fuel costs  
increase incomes  
for beer brewer Compaoré
Evelyne Compaoré owns a brewery located  
in Ouagadougou with two improved stoves 
with four big pots and another stove with 
two smaller pots. Her four female employees 
are responsible for brewing the beer. She also 
has one male employee who collects water 



and maintains the equipment. With the old 
traditional stove, she bought firewood for 
CFA 22,500 (USD 43) for each brewing process. 
Brewing eight times a month, she had fuel 
costs of CFA 180,000 (USD 340) per month. 
With the improved stoves, she needs less 
firewood and pays only CFA 12,500 (USD 24) 
for each brewing cycle,  saving  CFA 80,000 
(USD 151) per month. Her total production 
costs have fallen by eight per cent. Mrs. 
Compaoré’s profit now amounts to over CFA 
240,000 (USD 455) per month. In addition  

to the firewood savings of CFA 10,000  
(USD 19) per month, she produces more  
and better quality dolo. The quantity  
of the final product is higher and the taste 
turns out to be better if the brewing process  
is shortened and evaporation reduced.  
Mrs Compaoré now plans to expand her 
business and to invest in another improved 
stove. She also intends to increase her 
employees’ salaries and their social security  
status by subscribing them to the National 
Social Security Fund.
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Productive use  
of thermal energy
Alongside electricity and mechanical energy, 
thermal energy plays a key role in processing 
goods and offering services, particularly in 
remote areas where biomass and solar radia- 
tion are often the only source of energy avai- 
lable. Thermal energy – used for cooking, 
heating, drying and smoking – is an essential 
input for production processes in agricultural 
businesses, small industries and commercial 
services. 

Project name
Energising Development (EnDev) Uganda
Promotion of Renewable Energy and Energy Efficiency Programme (PREEEP)

Project region Uganda, north-western and south-western regions

Lead executing agency
Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH 
Ministry of Energy and Mineral Development (MEMD)

Duration 04/2009 – 12/2014

Baking bread in Uganda
Bread is becoming an increasingly popular 
snack with many Ugandans, as are bakery 
products ranging from small buns to large 
wedding cakes. The bakeries are generally 
small-scale. The total number of bakeries and 
ovens in the country is difficult to estimate  
as most of them operate informally and no 
government statistical information is available.  
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However, the introduction of improved 
stoves means a great potential for reducing 

the fuel consumption and thus the opera-
tional costs in these backeries. Families of 

bakers have a source of income which enables 
their children to go to school and to have the 
necessary scholastic materials, and also to 
meet the basic necessities of life for all family 
members. This income increases when less 
firewood needs to be purchased. The most 
important source of energy for those rural 
small and medium-sized enterprises is bio-
mass. Firewood, charcoal or crop residues fuel 
the high energy consumption in bakeries.

Promoting energy  
efficient baking ovens
The Promotion of Renewable Energy and 
Energy Efficiency Programme (GIZ PREEEP) has 
been promoting efficient biomass energy 
technologies. Using a purely commercialised 
approach, GIZ has been disseminating the 
rocket baking ovens to bridge the energy gap, 
especially for the development of small  
and medium enterprises in the baking sector. 
Ovens are produced and sold by private com-
panies without any subsidy. GIZ supported the 
technology development and the testing 
process between 2003 and 2005. 

Technical training has enabled oven builders  
to construct and market efficient rocket bak-
ing ovens by themselves. 

The project also supervises the performance  
of the installed ovens. So far, 68 improved 
ovens have been distributed. The project eva-
luates whether the ovens meet the quality  
criteria regarding firewood consumption, 
product quality, smoke emission, and oven 
construction material choice, etc.

The project promotes efficient baking ovens  
at various fairs and events throughout the 
year; e.g. the World Food Day and the annual 
Energy Efficiency Week organised by the  
Ministry of Energy. At these events, the tech-
nologies attract many people, especially  
small entrepreneurs.

Rocket ovens decrease  
production costs enormously
The firewood rocket baking oven comes in 
three different sizes: the single deck rocket 
oven, the double deck rocket oven, and the 
large-scale commercial rocket oven which  
is the equivalent of four double deck ovens  
constructed in modular format. Baking ca -
pacity per oven varies between 32 and 256 kg  



of bread in one cycle, or 100 to 800 buns.  
A baker can save time and money compared  
to using a traditional baking oven. Preheating 
time is reduced by at least two-thirds. Fire- 
wood consumption is reduced to one-tenth  
of previous consumption. The rocket oven 
increases efficiency by 70 per cent because of 
improved heat transfer. It evenly distributes 
heat around the baking chamber, thereby pro-
ducing better quality products. Proper sealing 
of the baking chamber ensures that the bread 
is not contaminated by smoke or ash.

Depending on the size of the oven, the entre-
preneurs need to invest between UGX 4 and  
18 million (USD 1500 and 7000) to purchase 
an improved baking oven. Big ovens bake  
760 loaves of bread at once, small ovens 12-24 
loaves. These investments can be financed  
by future savings because of consid erably 
reduced firewood consumption. One cubic 
metre of fuel wood costs UGX 20,000 (USD 8).

Malaika Bakery  
plans to expand business
Mr Patel operates a bakery business in Arua 
Town, West Nile Uganda, called ‘Malaika Bak-
ery’. He owns a large-scale commercial rocket 
baking oven with eight baking shelves. Four 
women and nine men work in his bakery. 
Malaika bakery produces 1,000 kg of bread 
daily. Mr Patel learnt about the rocket oven 
two and half years ago after observing a de- 
monstration oven that GIZ PREEEP had con-
structed in Arua Town. He then contacted the 
GIZ office, 700 km away, in Kampala for more 
information. 

He obtained technical details of the design 
and performance as well as a list of trained 
artisans located in the region who could build 
the oven for him. The entrepreneur invested 
USD 7,100 in acquiring the oven. Since then, he 
has profited from the benefits of the rocket 
baking oven. The reduced fuelwood consump-
tion leads to less expenditure on wood, result-
ing in lower production costs and en   sur ing 
competitiveness. He states that his income 
has increased by 20 per cent and expects fur-
ther increases after completing the process  
of replacing all his remaining traditional ovens. 



Although maintenance and cleaning of the 
oven entails production downtime and addi-
tional costs, the entrepreneur realises that the 
new oven has been a catalyst for his business 
development. In the future, Malaika Bakery 
plans to shift to bigger premises and to con-
struct two new commercial rocket baking 
ovens. His only concern is the fact that smaller 
pieces of wood are more expensive. 
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