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What to Expect: 
From the materials we use to the  
energy consumption of our buildings: 
every aspect of construction has an 
impact on the environment. The build-
ing and construction sector is respon-
sible for nearly 40% of global CO2 
emissions – making it the colossal 
elephant in the climate room that  
we can no longer afford to ignore. 

This first Knowledge Product in  
Series 1 “Setting the Frame”  
highlights key facts and figures  
on the built environment as a  
major contributor to the climate  
crisis. Learn about the carbon foot-
print of construction, how it impacts 
our health, and why construction 
needs to be transformed in order to 
secure a liveable future for all.
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For millions of years, forests and plants have absorbed 
atmospheric carbon through photosynthesis and fossilisation, 
storing it in a vast carbon pool underground. This has made 
the Earth habitable for humans. However, with the advent of 
the industrial revolution less than 300 years ago, humanity 
has extracted and burned a significant amount of this stored 
carbon in the form of fossil fuels. 

The concentration of carbon dioxide (CO₂) in the atmosphere 
has increased substantially, triggering a “greenhouse” effect 
where increased carbon levels trap the heat in our atmosphere. 
Extreme weather events and climate-related hazards such as 
heat waves, floods, and droughts have increased in frequency 
and intensity in many regions.

Our Planet at a Tipping 
Point: The Climate Crisis
We are currently faced with our most imminent 
planetary threat: the climate crisis. Global temperatures 
have risen drastically – already by more than 1.1 degrees 
Celsius (°C) compared to pre-industrial levels.  
This may not seem significant at first glance, but 
the consequences of even a small increase in global 
temperatures are devastating. As a result, the delicate 
balance of our planet is under immense pressure.
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Despite this alarming situation, efforts to tackle the climate 
crisis remain insufficient. In 2015, 196 countries adopted the 
Paris Agreement, agreeing to limit global warming to well 
below 2°C, and preferably to 1.5°C, by the end of the century. 
But today, eight years later, the world is far from reaching this 
climate goal. Current climate policies and actions would lead 
to a warming of 2.6-2.9°C by 2100, and even under the most 
optimistic assumptions, the world is heading for 1.8°C 1 – with 
devastating consequences. Each tenth of a degree increase in 
global mean temperature will not only trigger more frequent 
and intense extreme weather events but also increase the risk 
of climate tipping points being crossed, such as the loss of 
Arctic permafrost or the loss of the Amazon rainforest.  
If tipping points are crossed, changes in any one of these 
systems could unleash a cascade of irreversible changes  
across all earth systems 2. 

Political Commitments  
Are Still Insufficient

 “Even under the 
most optimistic 
assumptions, 
the world is 
heading for 

1.8°C.”

Fig. 1: Warming 
projections by 
2100. Graphic 
based on 
Climate Action 
Tracker (2022)1



Why the  
Built Environment  
System is Broken

One of the key factors in global warming is the way we build. 
The construction and operation of buildings and infrastructure, 
including the production and transport of materials, accounts 
for nearly 40% of global CO₂ emissions3. This is sixteen times 
the emissions produced by aviation.

A major culprit is concrete, which accounts for two-thirds of 
all materials used in construction4. The production of cement, 
which makes up 10-15% of the concrete mix, is so carbon-in-
tensive that if the cement industry were a country, it would be 
the third largest emitter of CO₂5, behind China and the United 
States6. Given projected urban growth, the climate impact of a 
business-as-usual scenario will be devastating. An additional 
2.2 billion people are expected to live in cities by 20507– the 
equivalent of more than 1.5 million people a week. With 
this increase in urban dwellers, the global building stock is 
expected to double8. If we continue to use currently prevailing 

building methods and materials such as concrete, 
the construction of the necessary infrastructure alone 

would consume about three-quarters of the 
remaining carbon budget of a 1.5°C rise in 

temperature9. 

The  built environment  refers 
to man-made structures that 
support human activities and 
provide the space where 
people live, work, and recreate. 
This includes physical features 
such as buildings, roads, parks 
or green spaces, but also 
supporting infrastructure  
such as water supply and 
energy networks.  

The Built Environment’s  
Carbon Footprint Is Disastrous

Fig. 2: Carbon 
emissions of 
cemente produc-
tion compared to 
country emis-
sions. Graphic 
based on Ellis et 
al. (2019)5 and 
Ritchie (2020)6 
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The Built Environment’s 
Use of Its Resources Is 
Wasteful and Destructive

The dramatic carbon footprint of the built environment does 
not even reflect the full extent of the problem. 60% of global 
resource consumption and 50% of global waste generation can 
be attributed to the built environment3 – causing severe harm 
to natural ecosystems through air, water and land pollution, 
biodiversity loss, and resource depletion. In industrialized 
countries, each person accounts for approximately 430 tonnes 
(t) of building materials currently in use3. In developing 
countries, the average per capita use is 76t3 – and overall use is 
increasing every year due to economic growth and a growing 
global population10. 

If this trend continues, by 2050 humanity will be consuming 
the natural resources of two planets every year11. Moreover, 

the waste generated from construction, renovation, and 
demolition is massive, amounting to approximately 

100 gigatonnes each year12. This waste consists 
of concrete, asphalt, wood, glass, and hazardous 
materials such as treated wood, lead paint, and 
asbestos. Unfortunately, 35% of this waste ends  
up in landfills without any treatment13. 

“  
By 2050 humanity  
will be consuming  
the natural resources 
of two planets  
every year.”

2030
800-1000 Gt

2050
0 Gt

2040
400-500 Gt

Sand and gravel account 
for 60-70% of the volume 
of concrete and repre-
sent the most exploited 
solid natural resources13. 
They are formed over 
thousands of years by 
erosion processes in 
glaciers, rivers, and 
waterways - but at the 
current rate of extrac-
tion, the world could run 
out of this resource by

205014. An estimated 
40 to 50 gigatonnes 
are mined each year for 
construction purposes 
alone15, which is enough 
to build a sandcastle 
300 metres high over  
the entire area of Paris.
 

Fig. 3: Estimated 
remaining sand 
and gravel 
volume based 
on current rate 
of extraction. 
Graphic based 
on Sobek (2022)3



7

“  
Much of today’s 
building stock 
poses a  
serious health 
hazard to our 
mental and 
physical health.”

In addition to the extraction of raw materials, highly biologi-
cally diverse or fertile land is often consumed by urban growth 
and sprawl. By 2030, urban areas are expected to grow by  
1.2 million km216, roughly the size of South Africa. Cities are 
now growing twice as fast as their population15. Land and 
resource consumption is highly dependent on the building 
morphology and the spatial organization of cities. Purely 
residential areas with predominantly single-family housing 
require significantly more infrastructure and resources than 
compact and mixed-use neighbourhoods. This inefficient use  
of land and the increase in living space not only result in the 
loss of biodiversity and fertile agricultural land, but also in the 
loss of terrestrial carbon stored in vegetation biomass.

The Built Environment Is Not 
Conducive to the Health and 
Well-Being of People

The way the built environment system works is disastrous not 
only for the planet but also for people. Due to the large amount 
of sealed surface area, the structural organization of the built 
environment, and the types of materials used, temperatures in 
urban areas are much higher than in surrounding rural areas 
- an effect known as the ‘urban heat island effect’. This makes 
some cities almost uninhabitable during heat waves. With 
global warming, this effect will be exacerbated and directly 
impact human health and mortality, especially among the 
elderly and those with pre-existing health conditions17. More-
over, the sealing of urban soils through construction reduces 
the ability of water to infiltrate, thus increasing the risk of 
flooding. Cities, often located in coastal areas or along major 
waterways, are particularly vulnerable to these impacts18.  
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Much of today’s building stock poses a serious threat to our 
health. In some regions, people are estimated to spend more 
than 90% of their time indoors19. Accordingly, the character-
istics of indoor spaces are of great importance to their health 
and well-being. Too low indoor temperatures, for instance, 
lead to various mental and physical illnesses. Poorly designed 
lighting is also associated with an increased risk of developing 
depression, to name just a few of the known effects on human 
health20. In addition, many people are exposed to toxic sub-
stances in their own homes. Approximately one-third of the 
world’s population cooks with open fires or inefficient stoves, 
which generate harmful household air pollution, exposure to 
which can cause a range of health problems and is estimated to 
result in the death of 3.2 million people annually21. 

Worst of all, the built environment fails to meet basic human 
needs. In 2018, more than 1 billion urban residents 

lived in slums and informal settlements, which are 
particularly vulnerable to the impacts of climate 

change22. By 2030, 3 billion people – about 40% 
of the world’s population – are expected to need 
adequate housing22. Poorly constructed and inad-
equately maintained neighbourhoods not only 
suffer disproportionately from heat or flooding. 
They are often built in areas where the risks of 

climate change are compounded. As global mean 
temperatures rise, the world’s most urbanised 

regions, which are currently home to the majority 
of the urban poor, are likely to become uninhabitable. 

This could be due to droughts threatening food supplies, 
sea-level rise causing frequent or permanent flooding, or 

exposure to high  ‘wet bulb’  temperatures increasing the risk 
of death from overheating23. Thus, estimates for the number of 
people forced to abandon their homes due to climate change 
by 2050 range from 25 million bis 1 billion24, triggering the 
largest forced migration our planet has ever seen.

‘Wet bulb’  temperature measures dry air 
temperature in relation to humidity. Once it 
surpasses 35°C, which equals roughly 40°C 
dry air temperature and a humidity level of 
75%, our bodies can no longer cool down 
through sweating, leading to deadly over-
heating within a few hours22. If the Earth’s 
average temperature rises to 1.5°C, many 
tropical regions could regularly reach this 
survival threshold25.

Fig. 4:  
Fatal ‘wet bulb’ 
temperatures
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The way we currently build and organize our cities has become 
the most significant source of human-made environmental 
crisis. The challenge of reversing the impact of the built 
environment and ‘building better’ will not be easy, given rapid 
urbanisation and expected population growth.

Asia and sub-Saharan Africa will experience the fastest 
urbanisation rate of all regions, while already being home 
to the majority of the world’s urban poor today. The highest 
rates of urbanisation are expected in Burundi, Nepal, and 
Malawi, while the largest increase in the total number of 
urban residents will occur in India, China, and Nigeria25. It is 
in these regions that a shift to climate-positive, regenerative 
construction is most needed to achieve the race to net-zero 
by 2050, while adapting to the already unfolding impacts of 
climate change. 

It is also imperative to address the current state of the building 
stock, 80% of which is likely to still exist in 205026. Often 
poorly insulated and maintained, our current buildings need 
urgent upgrading to reduce their carbon footprint and adapt 
them to the needs of future generations. This is especially 
important in countries of the so-called Global North, where 
most of these buildings are located. By adapting these existing 
buildings and reusing materials that are already available, we 
can reduce the demand for new construction and contribute to 
a more sustainable future.

Rapid Urbanization and Population 
Growth Compound the Challenges 
of the Built Environment

“   Our current 
buildings 
need urgent 
upgrading 
to reduce 
their carbon 
footprint and 
adapt them 
to the needs 
of future 
generations.”
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Fig. 5: Projected 
urban growth. 
Graphic 
based on 
United Nations 
Department of 
Economic and 
Social Affairs 
(2020)26
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It is time we confront the biggest elephant in the 
climate room head-on. Our built environment system 
plays a major role in exacerbating the climate crisis, 
leading to catastrophic consequences for both  
our society and planet. 

Fixing the Built 
Environment System 
– A Solution to the 
Climate Crisis? 

But there is hope - by transforming the built environment, we 
have a unique opportunity to make significant progress in reduc-
ing greenhouse gas emissions and building a more sustainable 
future. Not only can the built environment provide the founda-
tion for a healthy and resilient society. Rethinking the materials 
and methods with which we build can also open up pathways for 
effective climate restoration, thereby ensuring that our planet is 
habitable for generations to come. 

The second knowledge product in “Series 1: Setting the Frame” 
of  “Building For the Future” delivers valuable insights on 
innovative approaches that can enable the successful transition 
towards a more sustainable built environment. 
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KEY TAKEAWAYS

 → The built environment 
accounts for nearly 40%  
of global CO2 emissions 
due to construction, 
operation of buildings and 
infrastructures, as well  

as materials 
production and 
transportation.  → The built 

environment is  
the single largest 
consumer of 
resources 
and 
producer 
of waste.

 → Demand for 
materials will con-
tinue to increase 
drastically, even 

though many of 
the building 
materials used 
today are finite.

 → Growing consumption of raw 
materials and land resources results in 
loss of biodiversity, fertile agricultural 
land, terrestrial carbon stored in 
vegetation biomass, and higher per 
capita emissions.

 → The structure and location of 
urban areas, as well as the use of 
building materials, increase 
vulnerability to environmental 
hazards and impact human health 

and well-being. 

 → The built environment fails  
to meet basic human needs, with 
many lacking access to dignified 
living conditions and suitable 
housing for an ageing society. 
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About Bauhaus Earth
We envision a future 
where buildings, cities, 
and landscapes proactive-
ly contribute to climate 
restoration and have a 
positive impact on the 
planet and its inhabitants. 
Our mission is to trans-
form building and human 
settlements from a driver 
of climate and societal 
crises into creative forces 
for systemic regeneration. 

Only a complete systemic 
overhaul of our built 
environment will pre- 
vent a global climate 
catastrophe. 

The Knowledge Product 
Collection “Building for 
the Future” is an ongoing 
project. The present pub-
lication is part of Series 1: 
“Setting the Frame.”


