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Introduction 
What are the most important innovations in sustainable development in 2022?  

In this whitepaper, we cover some of the most exciting solutions to challenges in 
sustainable development. Specifically, the UN Sustainable Development Goals, 
which aim to secure prosperity and peace, require rapid action and smart 
solutions -- something that each of these innovations offers.  

For instance, 3D printed homes are about to become available to the mass 
market. This will have a big impact on the housing market, especially in fast-
growing cities. AI, on the other hand, already offers several viable solutions, as do 
green bonds.  

Plus, the US 1.5 billion USD infrastructure plan and the European Union’s green 
deal will create new opportunities for public-private partnerships and investments 
in this area. The goals that were created during the UN Climate Change 
Conference (COP26)  also reinforces this.  

While the public sector is key for incentivizing these innovations, one of the 
biggest drivers is venture capital. Only with a private-public partnership can they 
be adopted across markets.  

Ultimately, these innovations are all about improving the built environment and 
cities to create a better future for all. 
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An Overview of UN Sustainable 
Development Goals  
First, what are the UN Sustainable Development Goals?  

The 2030 Agenda for Sustainable Development was adopted by the United 
Nations in 2015. It provides a shared blueprint for peace and prosperity now and 
in the future. The blueprint consists of 17 Sustainable Development Goals, or 
SDGs, to tackle issues such as inequality, poverty, and climate change.  1

What are the different SDGs? They are:  

 United Nations. https://sdgs.un.org/goals1
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The Built Environment and UN 
Sustainable Development Goals 
Cities and the built environment go hand in hand with sustainable development. 
These tie into every SDG and especially the goals of sustainable cities and 
communities, climate action, economic growth, reduced inequalities, no poverty, 
good health and wellbeing, and clean water. 

You see, urban planning  can reduce or increase inequality. At the same time, 2

buildings and construction are responsible for 39% of the world’s CO2 
emissions.  And sanitation, health, and access to clean water are all part of well-3

managed cities. For instance, two-thirds of human waste is improperly managed 
in 15 major cities across Asia, Africa, Latin America, and the Caribbean, 
according to the World Resources Institute.  4

Plus, the world’s cities are facing rapid urbanization. Today, 55% of the world’s 
population lives in cities. By 2045, that number is estimated to be 68%.  Fast-5

growing cities will amplify the challenges cities face today.   6

It’s clear that to achieve the SDGs, urbanization and the built environment are in 
focus. And the key to building cities that fulfill these sustainability goals is that 
the public sector takes action.  

However, the private sector can - and should - play a part, too. Cooperation 
between the two sectors is needed. Specifically, the innovativeness of the private 
sector needs to be merged with the public sector so that more efficient solutions 
can be delivered faster.  

Here below, we’ve listed the 7 most important innovations in the building sector, 
many of which rely on the cooperation between both public and private actors.  

 London School of Economics. (2021). Reclaiming the streets: addressing the link between urban planning and 2
structural inequality. 
https://www.lse.ac.uk/research/research-for-the-world/society/reclaiming-the-streets-addressing-the-link-
between-urban-planning-and-structural-inequality?

 WorldGBC. (2017). Global Status Report. https://www.worldgbc.org/news-media/global-status-report-20173

 World Resources Institute. (2019). We're Underestimating How Many People Lack Sanitation Services—and 4
Ignoring the Best Solution for Many Cities. https://www.wri.org/insights/were-underestimating-how-many-
people-lack-sanitation-services-and-ignoring-best-solution

 United Nations. (2018). 68% of the world population projected to live in urban areas by 2050, says UN. https://5
www.un.org/development/desa/en/news/population/2018-revision-of-world-urbanization-prospects.html

 Alpin. (2019). Smart City Design: What Does It Take to Build a Smart City? https://www.alpinme.com/smart-6
city-design-what-does-it-take-to-design-a-smart-city/
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Alternatives for cement  
First, we have alternatives for cement.  

Why is this such a significant innovation?  

Cement is one of the most polluting materials in the world due to the heat that is 
required during production. Every year, 4 billion tonnes of cement are produced.  7

This accounts for more than 8% of global CO2 emissions. 

  

Concrete, which is made with cement, is the second most used substance in the 
world (after water).  On average, three tons of concrete are consumed by every 8

person on the planet.  

At the same time, rapid urbanization means that the demand for cement and 
other building materials is only going to continue to grow. Cement is, in fact, 
important for emerging economies, where cities are growing the fastest.  

In the next 30 years, cement production is estimated to grow to 5 billion tonnes/
year. But the sector’s emissions need to fall by at least 16% by 2030 to align with 
the Paris Agreement.  9

How? More than 50% of cement sector emissions are linked to the process of 
producing clinker, one of the main ingredients in cement. As the byproduct of a 
chemical reaction, these emissions can’t be reduced by changing sources or 

 Chatham House. (2018). Making Concrete Change: Innovation in Low-carbon Cement and Concrete. https://7
www.chathamhouse.org/2018/06/making-concrete-change-innovation-low-carbon-cement-and-concrete

 University of Columbia Climate School. (2012). Emissions from the Cement Industry. https://8
news.climate.columbia.edu/2012/05/09/emissions-from-the-cement-industry/

 Chatham House. (2018). Making Concrete Change: Innovation in Low-carbon Cement and Concrete. https://9
www.chathamhouse.org/2018/06/making-concrete-change-innovation-low-carbon-cement-and-concrete
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increasing the efficiency of cement plants.  However, indirect emissions that 10

arise from heating can be reduced by switching to alternative fuels to save 
18-24% of emissions.  11

That said, for truly sustainable alternatives, we need to use “novel cement” or 
substitutes to clinker (such as limestone or hydraulic materials). Right now 
several such materials are being developed. A few examples include:  

● Magnesium silicates  

● Carbon capture technology 

● Calcium and magnesium carbonates and calcium and magnesium 
hydroxides  

● Geopolymer cements  

However, there are still hurdles to offering these solutions to a larger market 
because most alternative materials aren’t yet cost-effective enough. Achieving an 
average global clinker ratio of 0.60 by 2020 would require that 2 billion tons of 
clinker substitutes are consumed in 2050; 40% more than the quantity consumed 
today.   

What’s more, the supply chain for clinker substitutes relies to a large part on 
regulation. In other words, the sector will need both governmental incentives and 
green investments to thrive. 

But also digital tools will be essential for scaling the use of cement alternatives. 
Such tools can democratize access to information at various points along the 
value chain and address knowledge gaps. 

 Chatham House. (2018). Making Concrete Change: Innovation in Low-carbon Cement and Concrete. https://10
www.chathamhouse.org/2018/06/making-concrete-change-innovation-low-carbon-cement-and-concrete

 University of Columbia Climate School. (2012). Emissions from the Cement Industry. https://11
news.climate.columbia.edu/2012/05/09/emissions-from-the-cement-industry/
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Solar Cooling and PV 
Demand for air conditioning is on the rise. As more people move to cities, take on 
indoor work and temperatures continue to rise due to global warming, the 
demand is only set to grow. This is a significant problem; air conditioners and 
electrical fans use up almost 20% of the total electricity used in buildings around 
the world.   12

 

That’s where solar cooling and PV can help. You see, solar cooling and PV 
systems use solar power in a thermally driven cooling process, which is used to 
decrease and control the temperature for things like air conditioning and 
refrigeration.  

 International Energy Agency. (2018). The Future of Cooling. https://www.iea.org/reports/the-future-of-cooling12
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How does this technology work? It consists of three parts:  

● A solar collector 

● A refrigeration/air conditioning plant to produce the cooling 

● A heat sink that collects any rejected heat and radiates it away 

Historically, the market has been small – but there is an increase in interest due 
to raised awareness about energy needs and climate change.  

For instance, the International Energy Agency reports that 17% of the world’s 
cooling needs could be covered by solar by 2050.   13

In the end, solar cooling and PV can be used to create zero-emission buildings, as 
well as lower emissions on construction sites. 

 International Energy Agency. (2012). Technology Roadmap - Solar Heating and Cooling. https://www.iea.org/13
reports/technology-roadmap-solar-heating-and-cooling
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3D Printed Homes 
As cities grow, the need for housing will continue to rise. Currently, one-fourth of 
the world’s urban population lives in slums or other types of informal 
settlements.  Urbanization means that housing problems won’t go away -- and 14

they will likely get worse.  

Plus, as climate catastrophes become more common, displaced people will need 
faster solutions so that they don’t get stuck in homelessness.  

One solution is 3D printed homes. These are homes that are printed layer by layer 
using machines to combine plastic, metal, concrete, and other materials into 
three-dimensional objects from the bottom up.  

3D printed houses have several sustainability benefits. They are cheaper and so, 
as building becomes more profitable, more money can be spent on ensuring that 
they are durable and sustainable. 

3D printing halves the time and costs it takes to build.  The technology also 15

reduces the need for resources during construction, such as transportation, 
energy, and water. And 3D printing can utilize renewable materials more 
effectively.  

For instance, a 2,000 square foot home generates over 8,000 pounds of 
construction waste, which ends up in landfills. 3D printing can significantly 
reduce that amount of waste. 

 Habitat for Humanity. (2017). The World’s Largest Slums. https://www.habitatforhumanity.org.uk/blog/14
2017/12/the-worlds-largest-slums-dharavi-kibera-khayelitsha-neza/

 Today. (2021). Companies Using 3D Printing to Build Houses at 'Half the Time for Half the Price’. https://15
www.today.com/home/companies-using-3d-printing-build-houses-half-cost-t217164
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While this technology is only now being brought to a wider market, it’s likely here 
to stay. According to estimates, it will be mainstream in the US in 10-20 years. 
Globally, countries like Saudi Arabia and the United Arab Emirates are driving the 
3D printing revolution. For instance, the largest 3D printing building is located in 
Dubai.  

That said, 3D printed homes have already been introduced to consumers in, 
among others, India, the Netherlands, and the US.   16

But the market is still young; most startups in this field are not building homes 
yet, but instead, developing new technologies. The two best-known companies in 
this field (Might Buildings and ICON) have built fewer than 100 houses.  Another 17

example is Black Buffalo, an up-and-coming 3D printing company from the US 
with global expansion plans.  

 Weforum. (2021). These 3 Countries Are 3D Printing New Homes. https://www.weforum.org/agenda/16
2021/05/countries-3d-printing-new-homes/

 AP. (2021). 3D printing’s new challenge: Solving the US housing shortage. https://apnews.com/article/health-17
technology-lifestyle-business-homelessness-5ae52b49708f2e29a4c5c2cbb7e1e09d
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AR/VR and Drone Inspections 
Health, safety, and sustainability are at the heart of the SDGs. And building 
inspections are key for safer and more sustainable buildings. As a result, building 
inspections need to become more cost-efficient and precise. The solution?  

Drone inspections and Artificial Reality/Virtual Reality (AR/VR), which make the 
process much more accurate and simple. With AR/VR glasses, a building 
inspector can virtually walk through a house and inspect it. Drones can be used 
to access parts of the building that are difficult to access or require equipment.  

In 2019, Microsoft introduced the HoloLens to the market, a mixed-reality 
headset. The company paired up with Trimble and HoloLens 2 now integrates 
with Trimle’s XR10 device, which was developed to make holographic data 
available. This hard hat is used to review design models, collaborate with experts, 
and view complex instructions. 

Ultimately, this technology can help improve inspection quality. For instance, 
thanks to improved inspections, a building can use resources more effectively. 
Remote inspections also save on travel emissions, as people can cover more 
land area in a smaller time and that way, save time and fuel. Plus, remote 
inspectors don’t necessarily need to travel for their inspections. 

And, finally, remote inspectors can access dangerous areas, such as parts of 
nuclear plants that can be unsafe. Overall, drones improve working conditions for 
construction workers.   18

Plus, with Artificial Reality and Virtual Reality tools, stakeholders can more easily 
visualize what the final result will look like, which minimizes the need for changes 
and material and resource waste. A combination of the three (AR/VR and drones) 
means that stakeholders can more easily keep track of their projects and prevent 
delays and ensure that resources are used as efficiently as possible.  

While drones are still relatively new, they already serve a considerable market. 
The unmanned aerial vehicle (UAV) market is expected to surpass $63 billion.  19

60% of this is driven by enterprises.   20

 Frazier Reliability Solutions. Three Ways Aerial Drone Inspections Can Save You Time And Money. https://18
www.gofrazier.com/aerial-drone-inspections-can-save-time-money/

 Business Insider. (2021). Drone market outlook in 2021: industry growth trends, market stats and forecast. 19
https://www.businessinsider.com/drone-industry-analysis-market-trends-growth-forecasts

 Philly by Air. (2021). 16 Eye-Opening Drone Stats for 2021. https://www.phillybyair.com/blog/drone-stats/20
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Artificial Intelligence (AI) 
Artificial Intelligence (AI) is one of the technologies with a lot of potential to solve 
many of the issues that the SDGs focus on. According to McKinsey, it’s 
“construction technology’s next frontier.”  21

The power of AI is that it can be used to sift through huge data sets and 
understand patterns. And today, there is an increasing number of AI tools that 
can help industries, including construction and the built environment, to become 
more sustainable.  

Specifically, AI can be used to help the industry solve some of its biggest 
challenges, such as cost and schedule overruns and safety concerns. Specifically, 
AI can be used to address problems such as:  

● Shortage of skilled workforce  

● Lack of real-time data-driven feedback and decision making 

● Rework costs due to overruns and delays 

● Manual, subjective, not scalable processes 

AI can help make the industry more cost-efficient. You see, construction errors 
and delays are costly. For instance, installation errors that are detected in 50 days 
result in $19m additional costs, $13m in reworking cost, and $6m in cost for 
delays.  

And all of this can help SDGs. When the construction industry becomes more 
efficient, prices go down, buildings are built faster, and they become safer and 
more durable.  

AI can be especially powerful in the planning and construction of cities that 
comply with SDGs. One of the areas where AI can be highly useful is in 
combating climate change and creating greener cities.  

In fact, according to BCG, AI can help industries achieve 5%-10% of the reduction 
that is needed to fulfill the goals laid out in the Paris Agreement (2.6-5.3 gigatons 
of CO2).  22

 McKinsey. (2018). Artificial intelligence: Construction technology’s next frontier. https://www.mckinsey.com/21
industries/capital-projects-and-infrastructure/our-insights/artificial-intelligence-construction-technologys-next-
frontier

 Boston Consulting Group. (2021). Reduce Carbon and Costs with the Power of AI. https://www.bcg.com/22
publications/2021/ai-to-reduce-carbon-emissions
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For instance, AI tools can be used to: 

● Support circular economies and smart and low-carbon cities thanks to 
technologies like smart devices 

● Enable smart grids that can report when the sun is shining or it’s raining 
and match energy usage 

● Support low-energy systems with high integration of renewable energy 
and energy efficiency 

Specifically, AI can monitor emissions and automatically track them every step of 
a building’s lifetime, predict emissions by forecasting them and setting, adjusting, 
and achieving reduction targets more accurately, and reduce emissions by 
improving efficiency and optimizing for carbon emission reductions throughout a 
building’s lifespan.  

But how is AI used? There are various tools that support the use of AI. These 
include Building Information Modeling (BIM) software that uses machine 
learning, AI and machine learning tools for risk mitigation, robots and AI for 
project planning, self-driving construction machinery, and AI software to address 
labor shortages. 

Unfortunately, few construction firms have the capabilities, such as personnel, 
processes, and tools, to use AI.  And at this point, the engineering and 23

construction industry is investing less than 1% into technology.   24

In other words, the potential for AI is there, but full industry adoption can take 
time. By incentivizing technology investments, the public sector can make the 
adoption of smart AI tools faster. 

And, even though it is slow, change is happening. AI can no longer be seen as a 
“nice-to-have” solution. The industry must work together with other industries so 
that tools can be used across different industries and sectors, making the market 
for AI more lucrative and better positioned for disruption and innovation.  

 McKinsey. (2017). Reinventing construction through a productivity revolution. https://www.mckinsey.com/23
business-functions/operations/our-insights/reinventing-construction-through-a-productivity-revolution

 McKinsey. (2018). Artificial intelligence: Construction technology’s next frontier. https://www.mckinsey.com/24
business-functions/operations/our-insights/artificial-intelligence-construction-technologys-next-frontier
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Blockchain Technologies 
Blockchain technologies are positioned to revolutionize several industries, 
including construction and city planning. The possibilities for SDGs are immense; 
blockchain can ultimately help build smarter cities.  

How does blockchain work? Blockchain is linked to a series of “blocks” of data. 
This forms a distributed ledger (a collection of accounts), which is where 
transactions and contracts that define a project take place. The biggest benefits 
of this technology are that it’s scalable (the information isn’t stuck on a central 
server), secure (data is hidden and the encryption is very hard to crack), and 
decentralized (transactions are automatically checked).  

Already now, cities around the world are working on blockchain projects. For 
instance, Dubai’s Smart Dubai project aims to make Dubai the happiest and 
smartest city in the world.  The project is developing use cases across several 25

sectors, such as transportation, finance, and education. One of the use cases is 
enrollment procedure facilitation using blockchain for students who move 
between emirates.  

The power of blockchain is that it helps people exchange data with a high degree 
of reliability and transparency -- without the need for a centralized administrator. 
This could be essential for highly convenient urban services.  

For instance, the elimination of paperwork makes cities run more efficiently. As 
an extension, it can help with waste and pollution management. And blockchain 
could help encode information, so that privacy and security of data are ensured. 
Blockchain identification can be used for voting, tax data, and to prove 
citizenship.  

Plus, blockchain can improve supply chain tracking and optimization, something 
that is incredibly important today when supply chains are getting disrupted.  26

Blockchain can improve transparency and traceability. This will have a number of 
benefits; less delays, lower costs, better overview of supply chains, and more 
control over the supply chain. 

Subsequently, blockchain can be used to track and verify that materials labeled 
as sustainable are actually kept as such throughout the entire supply chain. For 
example, FSC Wood contains unique tracking numbers and various types of 
certified materials, so that what the developer is paying for gets procured and 
installed.  

 Weforum. (2021). How blockchain can empower smart cities - and why interoperability will be crucial. https://25
www.weforum.org/agenda/2021/04/how-blockchain-can-empower-smart-cities-gtgs21/

 Deloitte. Using blockchain to drive supply chain transparency. https://www2.deloitte.com/us/en/pages/26
operations/articles/blockchain-supply-chain-innovation.html
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While the technology can be part of most cities in the future, it still faces 
challenges. The biggest hurdle right now is that in order for the technology to 
work at scale, infrastructures and platforms for blockchain need to be built.  
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Green Bonds  
Green bonds are bonds that require disclosure and reporting for the issuer. The 
bond itself delivers a positive sustainability impact and green bonds were created 
to fund projects with positive climate and environmental benefits. The first green 
bond was issued by the European Investment Bank and the World Bank in 2007.  

Green bonds as such benefit the Sustainable Development Goals because 
climate change is so intertwined with the future of humanity. However, today 
there are new thematic bonds on the market, including SDG bonds.  

These bonds also come with additional costs to track funds. That said, the 
benefits outweigh the costs. For instance, some of the benefits include:  

● Brand value 

● Diversification 

● Future-proofing 

Sustainability bonds have been hugely popular and they’re expected to reach 
$650 billion in 2021 (up 32% since last year). Green bonds are also expected to 
total $375 billion (up 39% since 2020). And the post-pandemic economy is 
boosting green bonds, as policymakers are looking for sustainable ways to 
recover.   27

 Environmental Finance. (2021). Trends in sustainable bonds issuance and a look ahead to 2021. https://27
www.environmental-finance.com/content/the-green-bond-hub/trends-in-sustainable-bonds-issuance-and-a-look-
ahead-to-2021.html
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And green bonds are global. For instance, Saudi Arabia issued its first green bond 
as part of the Red Sea Project, the world’s most ambitious regenerative tourism 
project, and Vision 2030.  

Unfortunately, that’s not enough; to achieve SDGs, green bonds need to grow 
from billions to trillions. While it’s likely that the popularity of green bonds will 
continue to increase, more is needed to create momentum for green bonds. 
Policy-makers are in a key position here; with standards, regulations, and 
incentives, green bonds can have a significant impact on sustainability goals.  
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Conclusion 
Some of the biggest challenges of our time are rapid urbanization and climate 
change. The UN Sustainable Development Goals provide a blueprint for peace 
and prosperity, which aim to tackle these obstacles. But the goals need to be 
fulfilled and invested in, in order for them to make a real difference.  

All of these seven innovations with the potential to create more sustainable cities 
and housing, and that way fulfill SDGs, are available today. But more support from 
the public sector, as well as funding from the private sector and investments in 
technology, are required to make them available for the broader public.  

Ultimately, these and other innovations are needed for creating a liveable and 
more equal world. With the right implementation, they have the potential to make 
a real difference for billions of lives.  
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