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THE GLOBAL
CHALLENGE

WHAT DESIGN CAN DO TO PROVIDE  
CLEAN ENERGY FOR ALL
Fossil fuels are the biggest cause of climate change and are still our 
primary source of energy. Cities consume over twothirds of the world’s 
energy and contribute to more than 70% of global CO2 emissions. That’s 
why What Design Can Do is focussing its second Climate Action Challenge 
on urban energy issues. Together with IKEA Foundation and many local 
partners we invite designers and creative entrepreneurs to rethink how 
we produce, distribute and use energy in our cities. Globally, carbon 
footprints could be further cut by favouring other forms of clean  
transport powered by and for people: walking, cycling and mass transit. 

Everyone in the world should have access to enough energy to live 
a comfortable life, with access to clean water, nutritious food, shelter, 
healthcare, education and economic opportunities.

Many in the world have this, but at the cost of the climate. We need 
to end our reliance on fossil fuels, while also ending energy poverty 
by providing access to reliable and affordable energy to everyone.

To achieve this, we need to generate more energy overall, and it needs to 
be clean and green — meaning, renewable, passive, kinetic, anything but 
fossil fuels. We will also need to use energy more wisely: more efficiently, 
and with less waste. We have to think differently about how we source our 
energy and how we use it.

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI
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FIVE CITIES 
CHALLENGE YOU!

Cities, home to more than 50 percent of the global population, consume 
the majority of the global primary energy supply — and a lot of that still 
comes from fossil fuels. At the same time, cities emit 70 percent of the 
world’s carbon—and that’s likely even more when consumption-based 
emissions are accounted for. 

Cities therefore offer a huge opportunity to transform the way we generate 
and use energy: to end dependence on fossil fuels, radically expand 
usage of renewable energy, conserve energy and secure clean energy 
for all. 

We have worked closely with researchers, experts and designers in  
5 globally influential cities to craft locally specific challenges informed 
by real stories, global key issues and local design capacity. 

Across São Paulo, Mexico City, Delhi, Nairobi and Amsterdam we found 
that key elements of sustainable urban energy systems include clean 
and energy efficient transportation, waste management, building 
practices, food supply chains and public spaces. 

We would like to mobilise the power of both local and global creative  
communities to take on the challenges in these 5 cities. Designers 
and creative thinkers from all over the world are encouraged to apply. 
So even if you don’t live in one of the 5 cities, you can still make 
a difference!

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI
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HOW CAN WE MAKE THE JOURNEY FROM 
FARM TO FORK GREENER AND FAIRER IN 
NAIROBI?

Kenya’s agriculture sector emitted 62.8% of total greenhouse gas 
emissions in 2013. Meanwhile, rapid urbanisation is stretching Kenya’s 
food and agriculture systems to their limits, and Nairobi in particular 
is struggling to provide sustainable food and nutrition security for 
its residents. 

With a population set to reach 14 million by 2050, there will be many 
more mouths to feed. But the journey from farm to fork is currently not 
as smooth or green as it could be. From food production and distribution 
to refrigeration and preparation, designers can play a significant role in 
making sure future Nairobians are fed in a way that is good for both 
the human body and the planet.

THE DESIGN 
BRIEF

https://www.climatelinks.org/resources/greenhouse-gas-emissions-factsheet-kenya
https://www.kenyans.co.ke/news/revealed-nairobi-population-2050
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PHOTO: JOHN WOLLWERTH /SHUTTERSTOCK.COM
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Global food supply chains are highly energy intensive, and mostly reliant 
on fossil fuels. Greenhouse gas emissions from the agri-food sector are 
over 20% of the world’s total. From food production to processing, trading, 
distribution and consumption, there is huge potential to adapt current 
practices (or adopt new ones!) in order to become more energy-efficient 
and facilitate the switch to cleaner fuel and energy, while providing healthy 
and nutritious food for all. 

Cities have many mouths to feed, but little room to grow food. They rely 
on imports, and deliveries from the countryside. As urban populations 
grow and climate change wreaks havoc on crop cycles, there is more 
pressure on food production. Cities need to rethink how they source, 
store and transport food so they can feed themselves in an affordable, 
nutritious and sustainable way.

GLOBAL FOOD 
SUSTAINABILITY 
ISSUES

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI
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Kenya is a very small carbon emitter in global rankings and the country  
is leading the way in proving that African countries do not need to rely  
on fossil fuels as they plan their future development out of poverty.  
That being said,  Kenya’s agriculture sector is the country’s biggest 
contributor to greenhouse gas emissions, leaving lots to be improved. 

Nairobi and its surrounding peri-urban region struggle most with 
post-harvest food losses. This is mostly as a result of poor storage  
or packaging, mode of transport, processing practices, lack of or  
poor access to markets and poor coordination among the actors in  
the supply chains.  

Nairobi is the most populous city in East Africa and is home to one of  
the worlds largest urban slums. This means a lot of mouths to feed,  
and this number will only increase. Unfortunately, the journey from farm  
to fork in Nairobi is not as smooth as it could be, and lots of food and 

energy go to waste as a result. This means that while the sector is  
guzzling energy, it is still not getting enough nutritious and affordable  
food to people in need. 30 percent of the estimated 3 million residents  
of Nairobi’s slum areas go to sleep hungry or only have a single meal  
every day. 

Optimizing resource use in food production, distribution, storage 
and consumption has the potential to reduce energy impact, while 
also providing healthy and affordable food across all income levels. 

NAIROBI’S  
FOOD PROBLEM

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

https://www.theguardian.com/environment/2015/jul/24/kenya-pledges-to-cut-carbon-emissions-30-by-2030
https://www.climatelinks.org/resources/greenhouse-gas-emissions-factsheet-kenya
https://www.climatelinks.org/resources/greenhouse-gas-emissions-factsheet-kenya
https://theconversation.com/why-reducing-post-harvest-losses-is-a-priority-for-africa-87312
https://uk.reuters.com/article/uk-slums-united-nations-world-insight-idUKKBN12H1GK
https://www.standardmedia.co.ke/business/article/2001277102/nearly-a-million-nairobians-sleep-hungry-city-hall
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NAIROBI CLIMATE  / FOOD PROBLEMS

Food production is also  
energy-intensive.

IN KENYA, THE AGRICULTURAL SECTOR IS THE BIGGEST 
CONTRIBUTOR TO GREENHOUSE GASSES

POPULATION:  
3.13 MILLION

METROPOLITAN  
POPULATION:  
6.5 MILLION

Irrigators and other farm equipment  
is usually powered by diesel.

Fertilisers derived from oil are used.

Food is transported in trucks running  
on petrol.

Disorganisation means transportation  
is inefficient.

Food is often poorly stored and crops 
frequently rot.
This represents wasted energy and more food 
has to be grown, causing more emissions.

Refrigerators run off diesel generators  
when there's a power cut.

Markets are disorganised and much  
food goes to waste.

Charcoal jikos are a popular way  
of cooking, but the fumes they produce  
aren't good for the lungs or the climate.

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI
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PHOTO: SHUTTERSTOCK.COM

“THERE CAN BE NO SUSTAINABLE FOOD  
SYSTEMS WHEN 30% OF FOOD PRODUCED  
USING LIMITED PRODUCTION RESOURCES  
IS LOST OR WASTED ALONG THE SUPPLY 
CHAINS.”

– JANE AMBUKO,
 SENIOR LECTURER AND HEAD OF HORTICULTURE  
  AT DEPARTMENT OF PLANT SCIENCE AND CROP PROTECTION,  
  UNIVERSITY OF NAIROBI 



WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

INTRODUCTION THE BRIEF MAKE A DIFFERENCE WHAT’S BEING DONE KEEP IN MIND

11

WHERE DESIGN 
CAN MAKE  
A DIFFERENCE

With a population set to reach 14 million by 2050, there will be many more 
mouths to feed. But the journey from farm to fork is currently not as smooth 
or green as it could be. From food production and distribution to refrigeration 
and preparation, designers can play a significant role in making sure future 
Nairobians are fed in a way that is good for both the human body and the 
planet.

Preventing food waste would save energy across the food supply chain. 
Food waste can be addressed with more efficient refrigeration, transport 
networks and connections between producers and consumers.

While urban farms are not an unusual sight in Nairobi, further innovations 
in space-intensive farming would foster a bustling urban market and  
boost local food yields. In turn, this could save energy expended on  
food transportation and distribution while encouraging local supply  
and demand for healthy and sustainable food across income levels. 

Many food choices and preparation habits, such as charcoal jikos 
(cookstoves), are unhealthy for both the human body and the environment. 
Helping to change entrenched habits and values around food choices  
and preparation, could help people adopt types of food and practices  
that are better for the body, planet and the pocket (or M-Pesa account!). 
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WHERE DESIGN CAN MAKE A DIFFERENCE
A SYSTEM OR SERVICE 
TO DEAL BETTER WITH 
IRREGULAR CROP 
PRODUCTION

Consider how the changing climate 
makes crops less constant and 
reliable, and ways that we can  
better manage in light of this. 

A PRODUCT OR  
SPACE THAT REVIVES  
TRADITIONAL STORAGE  
AND PRESERVATION 
METHODS

Think about granaries (which have 
fallen into disuse) of the future and 
how to makes them fit for the lives  
of new generations.

KNOWLEDGE SHARING 
PLATFORMS FOR URBAN 
AGRICULTURE AND 
METHODS OF CLEAN 
URBAN FARMING

Inspire those with expertise and 
know-how to share their tips, tricks 
and design with others in the city.

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI



13

INTRODUCTION THE BRIEF MAKE A DIFFERENCE WHAT’S BEING DONE KEEP IN MIND

INTRODUCTION

THE BRIEF

MAKE A DIFFERENCE

WHAT’S BEING DONE

KEEP IN MIND

WHERE DESIGN CAN MAKE A DIFFERENCE
A SERVICE OR CAMPAIGN  
TO ENCOURAGE 
CITY-DWELLERS  
OF ALL CLASSES TO  
(RE)DISCOVER NEW 
SOURCES OF NUTRIENTS

Look to the past or future to discover 
food that require less energy to be 
produced or that are more resilient  
to climate change.

FOOD MARKETS OF THE 
FUTURE, EMBEDDED IN 
CLEAN AND EFFICIENT 
SUPPLY CHAINS

Consider elements such as  
(electric) bicycles, smart packaging 
and communications technology  
and how they can all work together.

SERVICES, SPACES  
AND SYSTEMS AROUND 
CLEAN COOKING THAT  
ARE MORE SUSTAINABLE, 
AND THAT ENCOURAGE 
BIGGER UPTAKE

Think about how to help people 
transition into new, greener ways 
of cooking, and overcome current 
obstacles.

FOOD WASTE-TO-ENERGY 
SOLUTIONS

Investigate why biogas suffers  
from a lingering stigma in Nairobi  
and how to creatively overcome  
this through storytelling, campaigns, 
products or services. 

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI
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BRON?PHOTO: WORLD AGROFORESTRY CENTRE/SHERRY ODEYO

“CHARCOAL HAS RECENTLY BEEN BANNED  
AS A COOKING FUEL, BUT NOT EVERYONE  
CAN AFFORD LPG. THERE NEEDS TO BE  
AN ALTERNATIVE, FAST. THE PROBLEM  
IS NOT THE LACK OF COOKSTOVES, BUT  
THE LACK OF FUELS...”

– BONIFACE KIOME,
  PROGRAMME DEVELOPMENT MANAGER FOR SUSTAINABLE  
  FOOD AND LANDSCAPES, HIVOS 
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Many exciting initiatives are arising  at the energy-food nexus in Nairobi: 
from grassroot community projects right up to the policy level.

In answer to its glaring food insecurity problem, the government began  
promoting urban farming in Nairobi’s largest slum. Kale, spinach, onions, 
tomatoes, vegetables and arrowroot now grow from the sack gardens 
of Kibera, providing a cheap, healthy and sustainable source of food 
throughout the bustling informal settlement. 

The Urban Agriculture Promotion and Regulation Act establishes a 
regulatory framework for urban agriculture in Nairobi, budget has been 
allocated for the Nairobi Food Management Information System (NFMIS), 
and the Agriculture sector is also developing a Food System Strategy 
to achieve a more efficient urban food system. 

Meanwhile, Nairobi’s thriving startup scene is producing a growing number 
of innovative solutions that address energy inefficiencies in the urban  
food supply chain. Fresh Box’s solar-powered refrigeration units increase 
the shelf life of fresh fruits and vegetables from 2 days to over 21 days 
hence reducing food spoilage for urban vendors. Ukulima Tech designs 
urban Vertical Farm Systems for the year-round growing of leafy green 
crops and herbs with minimal inputs of water, labour and land area.  
And Twiga Foods’ mobile-based B2B food supply platform supplies  
fresh fruits and vegetables sourced from farmers in rural Kenya directly  
to small- and medium-sized vendors, outlets and kiosks in the city. 

WHAT’S  
BEING DONE

https://www.theguardian.com/global-development-professionals-network/2015/may/18/how-to-grow-food-in-a-slum-sack-farmers-kibera-urban-farming
https://ubwp.buffalo.edu/foodlab/wp-content/uploads/sites/68/2017/06/Urban-Agriculture-Promotion-and-Regulation-Act-2015-Nairobi-City-County-Kenya.pdf
https://ubwp.buffalo.edu/foodlab/wp-content/uploads/sites/68/2017/06/Urban-Agriculture-Promotion-and-Regulation-Act-2015-Nairobi-City-County-Kenya.pdf
http://www.nairobi.go.ke/home/news/food-safety-food-security-and-nutrition-plans-top-on-nairobi-county-governments-agenda/
http://www.nairobi.go.ke/home/news/food-safety-food-security-and-nutrition-plans-top-on-nairobi-county-governments-agenda/
https://www.freshbox.co.ke/home
http://ukulimatech.co.ke/
https://twiga.ke/
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LEARN FROM SOME INSPIRING LOCAL 
AND GLOBAL INNOVATORS WHO HAVE 
USED THE POWER OF DESIGN AND  
CREATIVITY TO MAKE FOOD SYSTEMS  
IN THEIR CITIES GREENER, CLEANER  
AND MORE EQUITABLE FOR ALL!

PRODUCTS AND SYSTEMS FOR COOLING AND PRESERVING FOOD
  FreshBox is a solar-powered, walk-in cold cell  that provides 

 retailers with storage facilities to preserve perishable products. 
  Go Energyless is a Morocco-based social enterprise that has 

developed a natural low-cost cooler that can save food for over 
 13 days without the need for energy. 

  This innovative food-cooling system adapts old-world technology 
 into inexpensive, portable refrigerators. 

SUSTAINABLE URBAN FARMING INITIATIVES
  Fresh & Local: Fresh & Local is looking to use urban agriculture to  

improve the health and wellbeing of Mumbai. The organisation takes 
underutilized spaces and transforms them into places of community  
empowered food production.

  Ukulima Tech develops and installs modern gardens that can be set 
up on the balconies or in small urban compounds.

  Hydroponics Kenya: Pioneer in hydroponic farming technology in Kenya. 

GET INSPIRED
WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

https://www.freshbox.co.ke/
http://goenergyless.com/#
https://news.nationalgeographic.com/2016/12/mohammed-bah-abba-explorer-moments-cooling-technology-helping-Africans/
https://www.facebook.com/freshandlocalindia/
http://ukulimatech.co.ke/
http://hydroponicskenya.com/
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SERVICES THAT PREVENT FOOD WASTE OR USE FOOD WASTE 
FOR OTHER NEEDS

  Compost Pedallers: A 100 percent bike-powered compost recycling 
project in Austin, Texas, Compost Pedallers strives to reduce waste, 
strengthen the local food system, and connect the community with 
farms. Residents can sign up to redirect organic waste to local farms 
and gardens through the bicycle-powered network.

  Kromkommer: (Crooked Cucumbers) is an initiative against food waste, 
which brings vegetables that would otherwise be wasted because of 
their shape, colour, size or overproduction back into the supply chain.

PRODUCTS FOR CLEAN FOOD PREPARATION
  Greenchar: Transforming Kenya through affordable, safe, and eco-

friendly  
 charcoal briquettes and cookstoves.

SYSTEM TRANSFORMATION TO STREAMLINE THE FOOD SUPPLY
CHAIN AND REDUCE WASTE

  Twiga has been bridging gaps in food and market security through  
an organised platform for an efficient, fair, transparent and formal  
marketplace.

WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

PHOTO: TWIGA FOODS

PHOTO: KROMKOMMER

https://compostpedallers.com/
https://www.kromkommer.com/
https://vc4a.com/ventures/greenchar/
https://twiga.ke/
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MAKE IT FAIR
Nairobi is an international and regional hub, home to a thriving  
start-up and creative scene as well as  an array of embassies and  
donor organisations located in green, leafy suburbs. At the same time, 
hundreds of thousands still live in poverty, with 14.5% of Nairobians 
suffering from low food security, and 11.7% chronically food insecure.
   
In this city of stark contrasts, we must remember to design for people 
across all income levels. We need creative ideas and solutions that  
can benefit stakeholders across the food supply chain, including farmers, 
vendors and consumers alike. This must also include those in the informal 
sector, who play a large and important role in Nairobi’s wider food sector, 
especially for the urban poor.

We must also think about empowering people across income levels  
to be more aware of and to think more creatively about environmentally 
friendly urban food production. Equitable food production and 
environmental protection must be treated as two sides of the same coin. 
We are seeking initiatives that are fair for people, and fair for Nairobi’s 
environment.  

KEEP IN MIND

http://www.nycfoodpolicy.org/15213-2/
http://www.nycfoodpolicy.org/15213-2/
https://www.iied.org/nourishing-livelihoods-food-vendors-sustaining-nairobis-slums
https://academic.oup.com/bioscience/article/67/4/386/3016049
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THINK LOCAL
Nairobi’s food system is complex and disorganised. There are many 
stakeholders along the supply chain, and an interwoven patchwork 
of formal and informal actors that needs to be taken into account 
in any design. 

Food and energy related issues are also heavily intertwined with  
other urban systems, such as water, waste, transportation and market 
infrastructure. While urban farming has been celebrated as a way 
to produce clean and affordable food, there have been concerns over 
contamination from polluted wastewater. Poor roads and severe traffic 
also create obstacles to smooth and clean food distribution around 
the city. 

Although clean Jiko’s are widely available in Nairobi, entrenched  
habits and taste preferences prevent them from consistently being used. 
Understanding local cultural preferences, habits and behaviours is key 
to any new design. 

Kenya has a rich tradition in storytelling and messages come across 
best through strong stories and music. Bring your ideas to life with rich 
narratives and sounds that will communicate your vision and inspire 
others to support you. 

KEEP IN MIND
WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

https://www.techweez.com/2016/09/20/twiga-foods-grant-brooke-interview/
http://meetingoftheminds.org/sustainable-cities-require-urban-agriculture-20941
http://ecdpm.org/great-insights/sustainable-food-systems/food-challenges-opportunities-nairobi/
http://www.nairobi.go.ke/home/news/the-future-of-roads-infrastructure-and-transport-is-securesays-dagane/
https://www.sciencedirect.com/science/article/pii/S2214629617304383
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THE URBAN FOOD SYSTEM
OF NAIROBI, KENYA:
A comprehensive report on all food-related matters in the city.

GREENHOUSE GAS EMISSIONS
FACTSHEET, KENYA: 
Includes an overview of emissions by sector, changes in  
emissions over time, information on carbon intensity,  
as well as climate change mitigation targets and plans.
 

NAIROBI COUNTY GOVERNMENT’S 
AGENDA
Outlines the local government agenda for food safety,  
food securityand nutrition plans.

WHY REDUCING POST-HARVEST 
LOSSES IS SUCH A HIGH PRIORITY 
FOR AFRICA.
Jane Ambuko, a Senior Lecturer and Postharvest Specialist  
from the University of Nairobi examines the challenges for  
Africa and possible solutions available to the continent.

AGRICULTURE IN 2050–  
RECALIBRATING TARGETS FOR  
SUSTAINABLE INTENSIFICATION:
An academic article highlighting the need to treat food 
production and environmental protection as equal parts 
of agriculture’s grand challenge. 

DIVE DEEPER
WHAT DESIGN CAN DO CLEAN ENERGY CHALLENGE | NAIROBI

https://profiles.uonbi.ac.ke/samowuor/files/2017_urban_food_systems_of_nairobi.pdf
https://profiles.uonbi.ac.ke/samowuor/files/2017_urban_food_systems_of_nairobi.pdf
https://www.climatelinks.org/resources/greenhouse-gas-emissions-factsheet-kenya
https://www.climatelinks.org/resources/greenhouse-gas-emissions-factsheet-kenya
http://www.nairobi.go.ke/home/news/food-safety-food-security-and-nutrition-plans-top-on-nairobi-county-governments-agenda/
http://www.nairobi.go.ke/home/news/food-safety-food-security-and-nutrition-plans-top-on-nairobi-county-governments-agenda/
https://theconversation.com/why-reducing-post-harvest-losses-is-a-priority-for-africa-87312
https://theconversation.com/why-reducing-post-harvest-losses-is-a-priority-for-africa-87312
https://theconversation.com/why-reducing-post-harvest-losses-is-a-priority-for-africa-87312
https://academic.oup.com/bioscience/article/67/4/386/3016049
https://academic.oup.com/bioscience/article/67/4/386/3016049
https://academic.oup.com/bioscience/article/67/4/386/3016049


DEADLINE FOR SUBMISSIONS: 
5 DECEMBER 2018

JOIN THE #CLEANENERGYCHALLENGE
WHATDESIGNCANDO.COM/CHALLENGE
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