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“
Climate change is no longer some 
far-off problem; it is happening 

here, it is happening now

- Barack Obama



What is a Hammam?
The Hammam is Morocco’s traditional public bathhouse. It 

serves as a cultural cornerstone, providing services not 
only for the physical act of cleaning, but also for social 
interactions and religious purposes.  It used to be that 
homes in Morocco had no access to running water, so 
families would have to visit the Hammam for sanitary 
purposes, but even today many Moroccans visit the 

Hammam at least once of week, especially on Thursdays 
or Friday mornings, to cleanse themselves before prayer. 



Burning wood releases 
CO2 into the atmosphere, 
which diminishes the 
ozone layer.

POLLUTION

The combustion of 
wood emits harmful 
toxins into the air, 
threatening surrounding 
communities.

HEALTH RISKS

Morocco is considered 
a water scarce country, 
regularly experiencing 
severe droughts.

WATER SCARCITY

Inefficient lighting 
methods contribute 
unnecessarily towards 
operation costs.

ENERGY 
EFFICIENCY
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M The Hammam industry 
is a leading cause of 
deforestation in 
Morocco.

DEFORESTATION

Mass clearing of 
vegetation mixed with 
Morocco’s dry climate 
increases the risk of soil 
degradation resulting in 
an arid landscape. 

DESERTIFICATION



OUR SPONSOR: 
RIBAT AL-FATH

Association Ribat Al-Fath is a 
Moroccan NGO focused on promoting 

sustainable living while fostering 
Moroccan culture and heritage.
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PROJECT GOAL
To make recommendations to Association 
Ribat Al-Fath to aid in the creation of more 

sustainable management methods for 
Hammams in Morocco



OBJECTIVES

SYNTHESIZE
Model and quantify the 

sustainability of the heating 

systems in Hammams

GATHER
Understand the financials and 

resource management of 

Hammams throughout Morocco
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DELIVER
Prepare recommendations for 

guiding Hammams towards 

more sustainable operations
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FUEL FINDINGS
Fuel Efficiency in a Traditional Furnace
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BOILER FINDINGS
Annual Fuel Costs in Different Boilers
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Traditional + Argan

FEEDER FINDINGS
Annual Fuel Savings of A Feeding System
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Biomasses are organic byproducts 
repurposed as fuel. Pictured we have a 
bucket of argan shells but other options 
such as olive pomace exist.  Regardless 
of which biomass is used, biomasses 
prove to be a cheaper and more efficient 
fuel, while also diminishing smoke and 
ash production.

Switch to a Biomass fuel in 
place of wood

#1



Boilers use significantly less fuel to 
produce the same amount of energy, 
making for a more efficient system. The 
investment of 100,000 MAD ($10,000 
USD), has a return rate of only 3-5 years. 
Solar water heating is another good 
option, and is extremely cost efficient. 
This can be done by distributing the 
water supply throughout an array of glass 
pipes exposed to the sun.

Upgrade from a traditional 
furnace to a modern boiler

#2



Based on our data, the implementation of an 
automatic feeding system, like the one 
pictured,  improves boiler efficiency by 50% 
and system efficiency by 10%.  It also creates 
a much safer environment for employees, 
because it removes the need the open the 
door of the boiler and fuel the fire directly.

Implementing biomass, a modern boiler, 
and a feeder all together will double the 
overall system efficiency.

Implement an automatic 
feeding system

#3



Proper fuel storage assures that moisture 
and other unwanted substances do not 
contaminate the fuel, which is crucial 
because contaminated fuel will burn less 
efficiently and produce more ash and 
smoke. Fuel should be stored in 
waterproof bags or containers in a 
separate, dry, ventilated area away from 
the boiler. 

Use proper storage methods 
for fuel to increase efficiency

#4



Typically water has to be mixed manually 
by customers to reach the right 
temperature, which is often a very wasteful 
method. By using a system that mixes hot 
and cold water from the system before it 
reaches the faucets, water can instead be 
dispensed at the ideal bathing temperature. 
This could also be accomplished by adding 
a control system for the boiler which stops 
heating the water as soon as it has reached 
the desired temperature.

Install a water mixing system to 
reduce clientele water waste

#5



Hammam owners could replace skylights 
with glass light diffusion domes, which 
provide more light into the hammam and 
reduce the need for electric lighting. A 
solar panel system could also be used  to 
power LED light bulbs at night when 
natural light is no longer available.  These 
actions together could effectively 
eliminate lighting electricity costs. 

Utilize light diffusion domes to 
improve natural daylighting, 
and switch to LED bulbs

#6



Modernize Hammam 
management methods

#7

1. Implement tracking systems to provide 
Hammam owners with accurate economic 
and utility usage data.

2. Provide safety equipment for Hammam 
employees.

3. Implement educational programs in local 
vocational schools to train professionals to 
provide system maintenance to specialized 
Hammam equipment.

4. Promote environmental awareness amongst 
Hammam owners and advocate for 
improvements with an informational video.



CONCLUSION
05



The Intersection of Science and Society

Climate change is not an issue any individual 
person, corporation, or nation can solve. 

However, here in Morocco, we have an instance 
where small, directed actions in the Hammam 

industry create a real environmental impact 
while also meaningfully benefiting the 

economy, on both a micro and macro scale.



“
Do your little bit of good where 
you are; it’s those little bits of 

good put together that overwhelm 
the world

- Desmond Tutu
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