
Cities, 
energy & waste



In 1960 the World counted two mega cities (with 
populations of over 10 million), New York and Tokyo; 
in 2011, the number had risen to twenty two. Today 
there are 47 megacities in the world. 
Most of them are located in Asia. The largest are the 
metropolitan areas of Tokyo, Shanghai, and Jakarta, 
each having over 30 million inhabitants. China alone 
has 15 megacities, India has six. 

The front-runner, as the fastest urbanising continent, 
is Africa.

Currently, Africa has seven mega-cities: Cairo, Kin-
shasa, Lagos, Johannesburg-Pretoria, Khartoum and 
Nairobi. On the European continent Moscow, Istan-
bul, London and Paris are home to in excess of 10 
million residents.
UNDP predicts that by 2050 two-thirds of the African 
population will be urbanised. We very well know 
population growths and population shifts towards 
cities can trigger positive as well as negative social, 
economic or environmental impacts, depending 
on what structural transformation is developed, 
what economic - including job and educational - 
opportunities are created and how urban services 
are introduced and managed. In this respect the 
formalisation of informal jobs is a major task for 
governments in most African countries, and by the 
way not in the least from a gender perspective as 92% 
of African women work in the informal sector. 
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Next to urban mobility which is gradually more being 
formalised in many African cities, urban waste, due to 
lack of infrastructure, policy and regulation has be-
come a gigantic problem to the extent that landfills 
and waste burning are posing also significant threat 
to public health. 
These staggering facts, data and unseen challenges 
that climate change and demographic growth repre-
sent however, force us to think twice, be smart, plan, 
act and share.

Considering that across the board cities are cen-
tres of economic, social and cultural activity with 
an external catchment area, it is vital to invest in ur-
ban infrastructure, in connectivity between cities 
and rural areas as well in the provision of services  
including efficient water and waste management. 
Equally vital are urban masterplans that consider the 
interests of the residents and newcomers not just in 
terms of employability but more importantly in terms 
of mobility and walkability, public green space and 
urban planning. 

The hot Summer of 2018, the devastating hurricanes, 
the breaking of sea ice all signal us that climate has 
changed, so much that there hardly is any standard 
nor predictable weather pattern and that storms, 
draught and heat waves are likely to become more 
frequent and probably also more destructive and fi-
nally that we better get our act together.

On the occasion of the global climate action confer-
ence last September 12-14, in San Francisco 27 cities 
member of the C40 Cities Climate Leadership Group 
revealed emissions had peaked by 2012 and are al-
ready today on a path to a lower carbon future, help-
ing to implement the Paris Agreement.
Together they account for about 137mio people i.e. 
+/- 1.6% of the world’s population and demonstrate 
it is possible. They are: Barcelona, Basel, Berlin, Bos-
ton, Chicago, Copenhagen, Heidelberg, London, Los 
Angeles, Madrid, Melbourne, Milan, Montréal, New 
Orleans, New York City, Oslo, Paris, Philadelphia, Port-
land, Rome, San Francisco, Stockholm, Sydney, To-
ronto, Vancouver, Warsaw, and Washington D.C. 

Against this little bit of good news, what do some of 
the good cities practically achieve? 
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In 2016 Vienna revealed a soft modal split with a total of 
73% composed of 27% walking, 7% cycling, 39% PT and the 
remaining 27% for individual motorised transport. 

Copenhagen has equally been planning ahead for sever-
al decades, invested in soft mobility achieving 76% (30% 
of the modal distribution is cycling, 10% walking and 36% 
public transport), laid out a corresponding urban planning 
route map, as well as invested in the expansion of its district 
heating system which for more than 40 years (Amagerfor-
brænding with 2 furnace lines) has recovered energy from 
waste produced in and around Copenhagen. 

Today close to 97% of the City of Copenhagen is connected 
to district heating coming from waste incineration.

The waste-to-energy concept found highly successful in 
Copenhagen, it is now implemented by a new combined 
heat production plant, Amager Bakke (Hill), designed to be 
a world-class example from an environmental, energy ef-
ficiency and architectural point of view. Amager Bakke is 
equipped with two furnace lines and a joint turbine- and 
generator system. The new system can burn up to 2 x 35 
tonnes of waste per hour, it is constructed by Amager Res-
sourcecenter and owned by five Danish municipalities. 

Operating at 99% energy efficiency, the plant provides 
160,000 homes with hot water and power to 62,500 homes 
in Copenhagen. Cutting 100,000 tons of CO2 emissions 
per year, it enables the city to reuse 90 percent of its met-
al waste, which amounts to 10,000 tons of metal per year. 
Added to this, the plant recovers 100 million liters of spare 
water through flue gas condensation and reuses 100,000 
tons of bottom ash, which can be repurposed e.g. for road 
maintenance and construction.

The architectural design of the plant, with a ski slope, a café 
and running path on its roof and well as the world’s tallest 
artificial climbing wall, make it attractive enough to be lo-
cated near the centre of Copenhagen, close to heat mar-
kets, thereby even increasing its efficiency. 

In short it is today one of the largest waste-to-energy facili-
ties in Northern Europe. 

Its concept, design and architectural approach, accessibility 
and interaction options with the public may be inspirational 
for other cities not just because of its technological inno-
vation, but because it changes the relationship, perception 
and environmental awareness of residents to the plant that 
converts their waste into energy. 
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But maybe this is all too good to be true?
Isn’t there something insidious about the fact that the more 
waste we produce the more energy is generated, and that 
waste is not separated? Is it not more sustainable to appeal 
to citizens conscience and involve them in working towards 
a use, re-use, recycle circular economy? 

In this respect clearly San Francisco has been leading the way.
 
In 2002, it set a goal of 75% diversion by 2010 and Zero 
Waste by 2020. Zero Waste means reducing, reusing, re-
cycling, and composting with nothing going to landfill, in-
cineration or high temperature technologies. To do so San 
Francisco created policies and programs that reduce waste, 
and increase access to recycling and composting.
Since 2003, the city has a comprehensive Environment 
Code, that was based on the Precautionary Principle. In 
2009 it passed a Mandatory Recycling and Composting Or-
dinance, and requires all of San Francisco to separate recy-
clable materials, compostable materials and landfilled trash. 
San Francisco implemented an innovative collection pro-
gram that includes separate collection of commingled re-
cyclables; compostable materials, including all food scraps, 
food-soiled paper and yard trimmings; and any remaining 
trash in three (blue, green and black) separate bins with var-
ious size and rate options.



San Francisco has collected more than a million tons of food 
scraps, yard trimmings, and other compostable materials 
and turned it into compost used by local farmers and winer-
ies in Napa and Sonoma. Throughout the program develop-
ment the information, communication and interaction with 
residents/households has been key to awareness creation of 
the vast volumes of waste that is produced and that thanks 
to their participation is reconditioned for multiple purposes. 
From these examples it follows that again the essential 
game changer for innovation is to turn away from habits 
and vested silo thinking, and radically opt for integration, 
transparency and cooperation. It informs, educates, builds 
trust and creates a better platform for acceptance and pro-
gress and can facilitate new initiative development. 

We are in a hurry, climate change is not restricted to just a 
few unlucky ones, we are in this together and need to act. 
Sleeves up! Now!

Anne Leemans
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