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3   Smart cities

The UN Sustainable Develop-
ment Goals as an Investment 
Theme   
The UN Sustainable Development Goals (SDGs) were 
adopted by all United Nations member states in 2015  
The SDGs represent a shared blueprint for global peace 
and prosperity towards 2030  The 17 goals highlight 
how ending poverty and conflicts can be realized 
alongside strategies that improve health and education, 
reduce inequality, contribute to economic growth while 
safeguarding natural habitats, oceans and tackling climate 
change [1]  However, Figure 1 shows that the progress 
towards achieving the targets are far from accomplished  
According to the recent SDG report, most targets only 
have a fair progress, and are not on track to achieve the 
2030 agenda [2] 

The SDGs provide a common target and language 
for sustainable development and facilitate business 
opportunities when finance flows towards sustainable 
projects  The UN Roadmap for SDG investing calls on 
the financial industry to disclose and incorporate long-
term risk into investment decision making, implement 
sustainable investing strategies, scale up green financial 
instruments, as well as measuring and reporting on 
impact [3]  According to the Business and Sustainable 
Development Commission, achieving the SDG opens 
market opportunities in four economic systems: Food 
and agriculture; cities; energy and materials; health and 

well-being [4]  Estimates show that a USD 12 trillion 
market value could be opened up by 2030 if the SDGs are 
realized, creating 380 million jobs in the process [5]  An 
estimate by The World Business Council for Sustainable 
Development (WBCSD) of the distribution of these 
investment themes is found in the figure below 

Figure 1: Share of targets assessed according to the SDGs 
report of 2023 [2].

 
Figure 2: The 12 largest business themes in world economy heading for the SDGs. Source: Business and 
Sustainable Development Commission [5].
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Solutions Theme:  
Smart Cities
Today, cities consume 80 percent of global energy, emit 
70 percent of global carbon emissions, and generate 80 
percent of global gross domestic product (GDP) [6]  Cities 
are predicted to become even more densely populated 
and play an increasingly important role in achieving the UN 
Sustainable Development Goals (SDGs) [7]  In addition 
to the rapid urban population growth, urban areas face a 
multitude of challenges related to climate change, natural 
disasters, insufficient infrastructure, lack of access to 
basic services, and most recently the disruptive Covid-19 
pandemic  With 70 percent of humanity expected to live 
in urban habitats by 2050, overcome these challenges 
require well-planned and governed sustainable urban 
development [6]  If cities are built or re-structured around 
long-term sustainable systems, a large share of the global 
sustainability challenges could be resolved  The paragraphs 
below will explore the transformative concept of smart 
cities, delving into three key talking points that shape 
the discussion around resilient and sustainable urban 
environments: Inclusive urbanization, the development of 
sustainable smart cities, and the growing significance of city 
networks 

Cities provide opportunities to lift people out of poverty and 
improve their standards of living  A report from 2020 by the 
Organisation for Economic Co-operation and Development 
(OECD) and the European Union (EU) suggests that 
urban populations have higher living standards and life 
satisfaction than rural populations [8]  Other highlights 
from the report include larger income premiums, increased 

employment opportunities, better economic mobility, 
higher educational attainment, increased access to public 
infrastructure, and increased access to modern technology 
in urban areas, which support urban livelihoods’ desirability 
over rural lifestyle  The accumulation of these factors 
increases the likelihood to escape the poverty trap and 
improve living standards  It is therefore important that 
cities facilitate for migration from rural to urban areas  
However, the World Social Report from 2021 by the UN 
highlights the growing concern of urban poverty arising 
from poor living conditions in informal settlements [9]  
Multi-stakeholder collaboration is needed to solve this 
issue  Urban planning and policy need to be revised, and 
increased public and private investments in affordable 
housing, infrastructure, and transportation is needed to 
bridge the gap between informal settlements and cities  
The Global Steering Group for Impact Investment (GSG) 
estimates that the global investment need is around USD 
6 trillion [10]  In this context, private companies offering 
products or services that can offer a solution to urban 
poverty and informality will play a crucial role in delivering 
on the SDGs  

Smart sustainable cities emerged as a concept in the 
2010s and is based on efficient urban planning driven by 
low emission solutions  The UN Economic Commission for 
Europe (UNECE) and The International Telecommunication 
Union (ITU) have jointly developed a definition of smart 
sustainable cities:

        Rapid urbanization will set higher pressure on cities globally. Facts from UNDP [16] and WHO [17].

70%
of humanity is expected 
to live in urban habitats 
by 2050

80%
of global GDP is  
generated in cities

99%
of urban inhabitants 
breathe air that does not 
comply with WHO safety 
standards

70%
of global carbon  
emission comes from 
cities

80%
of global energy is  
consumed by cities

99%
of urban expansion will 
be in the developing 
world
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Main SDGs Linked to Solutions Theme
Make cities and human settlements inclusive, safe, resilient and sustainable
Sustainable cities mean attractive business opportunities, affordable housing, public spaces, clean 
surroundings, resilient societies, and seamless transit  To reach this goal, investment is needed in public 
transport, green buildings and public spaces, sound urban planning and water and waste management 

Ensure availability and sustainable management of water and sanitation for all
City infrastructure is vital to obtain more efficient use and distribution of water  Water management 
needs to address increased demand, threats to water security and the high frequency and severity of 
droughts and floods resulting from climate change  To reach this goal, investment is needed in the entire 
water value chain, including exploration, water utilities, water purification, wastewater treatment and 
infrastructure 

There are many linkages to other SDGs, which will be described in the subsequent sub-categories  Other relevant SDGs 
with crossovers will be described in different thematic whitepapers 

A smart sustainable city is an 
innovative city that uses ICTs 
(Information and Communication 

Technologies) and other means to 
improve quality of life, efficiency of 
urban operation and services, and 
competitiveness, while ensuring that it 
meets the needs of present and future 
generations with respect to economic, 
social, environmental as well as cultural 
aspects.[11]

Smart sustainable cities have a transformative impact 
on urban environments by leveraging technology and 
innovative solutions to enhance environmental, social, 
and economic aspects of urban life  The development 
of smart sustainable cities through targeted investments 
and public sector strategy enables the realization of more 
resilient, inclusive, and prosperous cities  High quality of 
life is at the centre of functional services, housing, green 
spaces, and seamless transportation for the inhabitants  
Decarbonization and re-structuring of old infrastructure 
in developed cities and newly built areas in emerging 
economies provides investment opportunities that 
enable social advancement and resource optimization 
[12]  Investors can identify companies that contribute to 
sustainable urbanization worldwide by re-allocating capital 
to companies that operate in the space 

City networks have emerged to strengthen the resilience 
of cities and share knowledge that can drive sustainable 
urban development  C40 is one of the most influential of 
these networks  It consists of nearly 100 cities, including 
the world’s megacities which are all committed to 
addressing climate change in line with the Paris Agreement 

1 5-degree target  The network’s primary goal is to deliver 
collaboration, knowledge sharing, data collection, and 
accountability for sustainable action on climate change 
[13]  According to research by C40, substantial climate 
action by the C40 network cities to reduce fossil fuel 
usage could reduce air pollution by 30 percent and deliver 
280 billion dollars of health-related economic benefits  
Moreover, it can deliver 30 percent more jobs compared 
to current trajectory [14]  Another example is the largest 
city alliance for city climate leadership, Global Covenant 
of Mayors for Climate & Energy (GCoM), with over 12,500 
signatories working together to combat climate change and 
move to a low emission, resilient society  In 2022, more 
than 800 GCoM cities totalling 340 million people have 
reported that they are facing high-risk climate impact, with 
extreme temperatures being the most reported hazard 
[15]  Even though the global collaboration between 
cities has been strengthened through C40’s activities, the 
partnering cities are not on track to meet their emission 
reduction targets by 2030 [14]  Although there seems to 
be a productive political dialogue directed at bolstering the 
resilience of cities in the face of climate change, there is still 
a considerable need for private capital flows into making 
cities more sustainable  Investing in smart cities as an 
investment theme not only promotes liveable, sustainable, 
and equitable urban environments but also proves to be 
a solid investment case due to the potential for improved 
infrastructure efficiency, enhanced economic productivity, 
and increased quality of life for residents 

In conclusion, the rise of smart sustainable cities is a vital 
response to the challenges and opportunities presented 
by urbanization in the 21st century  By investing in private 
companies contributing to the development of smart 
sustainable cities, we can not only promote a more liveable 
and equitable urban future but also unlock opportunities 
for improved infrastructure efficiency and increased 
economic productivity, making it a compelling and 
impactful investment theme for the years to come 
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Investment Potential in  
Smart Cities Towards 2030 

Finance is a critical enabler for rapid improvements in 
existing industries globally  The OECD estimates that 
EUR 6 35 trillion a year will be required globally to meet 
the Paris Agreement goals by 2030 [18]  The transition 
requires mobilization of finance from both the public 
sector, institutional and private capital  Investing in public 
transport, building efficiency and better waste management 
could save cities around USD 17 trillion globally by 2050 
based on energy savings alone [19] 

Three investment sub-themes of smart cities will be 
explored in this whitepaper  The three investment themes 
of particular interest towards 2030 are green buildings 
and energy efficiency, low-emission transport, and 
climate-smart water management  Criteria that have been 
evaluated are the themes’ contribution to the SDG targets, 
weight in the EU Taxonomy on Sustainable Finance, and the 
investment potential in the research study on sustainable 
cities from the International Finance Corporation (IFC)  
Figure 3 from IFC provides an estimate of the investment 
potential in these sectors worldwide towards 2030 

6  Smart Cities
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According to the IFC research there is a significant 
investment potential, totaling USD 29 4 trillion  Strategic 
investments in urban planning, mobility, and water 
management have the potential to significantly advance 
the progress towards the SDGs by fostering sustainable 
cities, improving efficient transportation systems, and 
ensuring equitable access to clean water and sanitation  

Furthermore, investments in these themes would be 
aligned with the Sustainable Finance Action Plan (SFAP) 
launched by the EU Commission and the EU Taxonomy 
classification system  

 
Figure 3: Investment potential in cities by region and sector to 2030 Source: International Finance Corporation (2018), 
Climate Investment Opportunities in Cities [20].
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To transform the European economy, the European 
Green Deal was presented by the European Commission 
in December 2019  As a part of the ambiguous plan 
and in compliance with the Paris Agreement, initiatives 
on Sustainable Finance were further introduced [29]  
Sustainable finance focuses on integrating environmental, 
social and governance (ESG) considerations into financial 
investment decisions, leading to long-term investments in 
sustainable activities  In this manner, Sustainable Finance 
has a key role in ensuring policy objectives outlined in the 
European Green Deal [30]  
 
To facilitate Sustainable Finance, the EU Commission 
announced a Sustainable Finance Action Plan (SFAP) 
for financing sustainable growth [31]  The SFAP is 
built on recommendations from the High-Level Expert 

Group (HLEG) on sustainable finance and outlines a 
comprehensive strategy to further connect finance with 
sustainability  The SFAP has three objectives   
 
(1)  Reorient capital flows towards sustainable 

investments  
(2)  Manage financial risks stemming from climate 

change, environmental degradation, and social 
issues, and  

(3)  Foster transparency and long-termism in financial 
and economic activity   

 
Based on the SFAP, the EU has put in place a Sustainable 
Financial framework to obtain the objective of Sustainable 
Finance [32]  The framework consists of three building 
blocks: 

Supporting Laws and Regulations
The European green deal and sustainable finance

1 A classification system under the EU Taxonomy  
The EU Taxonomy is a classification system that defines 
what is qualified sustainable in terms of economic 
activities  The taxonomy is developed by the Technical 
Expert Group (TEG), which was established by the 
European Commission to guide financing sustainable 
growth  

Disclosures under the Sustainable Finance 
Disclosure Regulation (SFDR) and Corporate 
Sustainability Reporting Directive (CSRD) 
The objective of SFDR and CSRD is to improve 
transparency in the market for sustainable investment 
products, prevent greenwashing, and increase 
transparency regarding sustainability claims by 
sustainability disclosure  SFDR requirements cover a 
broad range of Environmental, Social, and Governance 
(ESG) metrics to define the disclosure requirements for 
selling financial products  CSRD provides a framework 
regarding reporting of non-financial data 

Investment tools under the EU climate 
benchmarks
The investment tools include benchmarks, 
standards, and labels, that aim to facilitate 
financial market participants that try to align 
their investments strategies with the EU’s 
environmental objectives)   

2

3
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Sub-themes
This whitepaper focuses on three central sub-themes that lay the foundation of success 
for sustainable cities: Urban planning, mobility, and water management. This section 
will introduce the sub themes’ connection to the SDG targets, the EU Taxonomy on 
Sustainable Finance, and investment opportunities. 

9  Smart Cities
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1. Urban Planning
Examples of key SDG Targets

Urban planning is an essential component in advancing 
the efforts in meeting the SDG targets, as it fosters 
transformative investments towards a sustainable and 
prosperous future in cities  Sustainable urban planning 
is key when developing cities that meet its inhabitants 
needs, facilitating an urban environment that offers 
affordable housing, inviting and accessible public spaces, 
and climate management, all while being energy efficient  
Guided by the EU Taxonomy Technical Screening Criteria, 
multiple economic activities are needed for both climate 
mitigation and adaptation of cities  In 2021, the buildings 
and construction sector accounted for over 34 percent 
of energy demand globally as construction activities 
rebounded back to pre-pandemic levels alongside more 
energy-intensive use of buildings [25]  The EU Taxonomy 
highlights the need for renovation of existing buildings and 
construction of new buildings to improve energy efficiency, 
which can make a substantial contribution to climate 
change mitigation and adaptation of cities by reducing 
energy consumption and greenhouse gas emissions  

Buildings and construction contribute with tangible value 
creation  The value of the global buildings and construction 
sector increasing by 5 percent to more than USD 6 3 
trillion in 2021 [25]  Real estate made up two-thirds of 
global net worth in 2020 [26]  The market size, tied-up 
wealth and historic growth represents an investment 
opportunity  In 2022 early-stage capital investments 
allocated to green building design, materials, procurement, 
and prefabrication technology exceed USD 2 2 billion for 
the first time, following a compounded annual growth rate 
(CAGR) in investment volumes of 84 percent in the period 
2017-2022 [27] 

An example of the monetary values that these investment 
opportunities represent is highlighted by the Business and 
Sustainable Development Commission (BSDC)  BSCD 
predicted how incorporating the SDGs into core growth 
strategies and value chains open new opportunities and 
significant efficiency gains for companies  The BSDC found 
that the most promising segments within sustainable cities 
towards 2030 is affordable housing with annual business 

opportunities worth up to USD 1,080 billion, and energy 
efficiency in buildings worth up to USD 770 billion [28] 

Affordable Housing and Public Spaces
The EU Committee on Employment and Social Affairs 
estimates that 80 percent of cities worldwide do not have 
affordable housing options for half of their population [29]  
According to estimates by UN-Habitat, the world needs 
to build 96,000 new affordable housing units every day 
to house the estimated 3 billion people who will need 
access to adequate housing by 2030 [30] [31]  Innovation 
is further required to optimize the use of new land and 
make better use of space for development  It is likely that 
improved urban planning and transport logistics will free 
up space in urban areas, which can lead to increased 
housing capacity and replacement of inadequate housing  
Data from the European Parliament’s Committee on 
Enabling high standards of living through low emission 
construction and affordable housing is a very powerful tool 
to enable a just transition and even distribution of wealth 
among populations worldwide  

Energy Efficiency & Net Zero Buildings  
Buildings are the single largest energy consumer in 
Europe, responsible for around 40 percent of energy 
consumption and 36 percent of carbon dioxide emissions 
[32]  A large part of the reason is the old building stock 
on the continent, with 85 percent of the total building 
stock built before the year 2001 [33]  The old building 
stock is energy inefficient, with the building envelope, 
technical, and mechanical equipment rarely upgraded to 
match the energy labelling and certificate requirements 
of newly constructed buildings due to high cost [34]  To 
achieve the reduction in carbon emissions required under 
the Paris Agreement, the rate of building energy efficiency 
renovations in OECD countries must increase from around 
1 percent of existing building stock to more than 3 percent 
per year in the coming decade [35]  Renovation of existing 
buildings can lead to significant energy savings, as it could 
reduce the EU’s total energy consumption by 5-6 percent 
and lower CO2 emissions by about 5 percent [32]  
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Energy efficiency solutions in buildings has the potential 
to become a high-growth segment driven by continuous 
innovations towards 2030  Innovations such as retrofitting 
existing buildings with more efficient heating and cooling 
technologies, switching to efficient lighting and appliances 
creates energy efficient buildings  Investments in building 
energy efficiency increased by 16 percent from 2020 
to 2021, totaling approximately USD 237 billion [25]  
Public and private stakeholders will increasingly start to 
recognize the economic and environmental benefits of 
reducing energy consumption and emissions through the 
implementation of advanced technologies and practices, 
opening a large market for these innovative solutions  

Newly constructed buildings need to have net-zero 
operational emissions by 2030 to achieve the net-zero 
targets for the sector [36]  The UNEP Finance Initiative 
programme estimates that of all global carbon dioxide 
emissions from the real estate sector, 70 percent 
comes from building operations and 30 percent from 
construction [37]  In addition to an increased focus on 
energy efficiency and sustainable building materials, 
net zero buildings can be achieved through renewable 
distributed energy systems  The World Economic Forum 
states that the demand for net-zero buildings is increasing, 
and that the current disequilibrium between supply and 
demand will benefit early adopters by boosting rent and 
reducing financial risk [38]  Embracing energy efficiency 
and net-zero building strategies within urban planning 
promotes a holistic approach to sustainability, addressing 
environmental, social, and economic aspects while 
ensuring a better quality of life for urban residents  

Urban Heat Management
Heatwaves kill more people each year than any other 
climate risk in the U S  [39]  Cities and urban areas are 
prone to the ”urban heat island” effect, a phenomenon 
occurring when temperatures are higher within cities than 
in neighbouring rural zones  This amplifies the effect of 
heatwaves in cities, with surface temperatures in cities 
measured to 10-15 degrees Celsius higher than in their 
rural surroundings [40]  Heatwaves in cities will become 
more frequent  The Future We Don’t Want report predicts 
that if global warming continues its current trajectory, 1 6 
billion people living in over 970 cities, will be regularly 
exposed to extreme heat in 2050 [41]  Air conditioners 
(AC) and electric fans to stay cool accounts for nearly 20 
percent of the total electricity used in buildings around the 
world today [42]  The growth trajectory is significant: Out 
of 2 8 billion people living in the hottest parts of the world, 
only 8 percent currently possess ACs [42] 

Innovative solutions to counter extreme urban heat are 
often driven by companies, while regulations, guidelines, 
directives, and urban planning standards paves the way for 
adaption and use of the solutions  Examples include urban 
planning efforts such as linear parks, green corridors, cool 
zones, and vegetation that provides shade and cooling 
evapotranspiration  Furthermore, white and reflective 
building materials on city surfaces like roofs, roads, 
pavements, and facades can counter urban heat traps  It 
is crucial that both mitigation and adaptation measures 
that support urban heat management receive capital 
from private and public investors  It is clear from all the 
efforts listed that there is not one solution to combat urban 
heatwaves, but a multitude of efforts working together to 
cool down cities is a necessary approach to urban heat 
management  

Shortcomings:  
Urban Planning

The OECD has raised concerns that cities can become 
inequality traps without sufficient access to affordable 
housing  While the OECD has documented a higher 
reported quality of life in cities over rural areas, unequal 
distribution of housing availability, environmental pollution 
habitat destruction and resource depletion could detract 
the social positives like employment opportunities, 
healthcare, educational opportunities, access to services or 
modern infrastructure [43]  
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Urban planning

About
SEKISUI HOUSE is a renowned Japanese house 
manufacturer at the forefront of sustainable housing 
solutions and urban development  The company’s 
extensive range of products encompasses residential 
solutions, including single-family homes, multi-
unit residences, and urban development projects  
SEKISUI HOUSE is a pioneer in zero emission housing, 
incorporating cutting-edge building and isolation 
technology, energy-efficient design, recycling resources, 
and protecting the natural environment  SEKISUI HOUSE 
became the first company in the housing construction 
industry to be certified as an Eco-First Company by the 
Japanese government [44]  With a focus on liveability, 
SEKISUI HOUSE provides a solution that contributes 
to a more socially and environmentally sustainable 
development of cities worldwide 

Impact on SDG Targets
SEKSIUI HOUSE’s commitment to sustainable 
development aligns closely with the UN SDG targets  
The group’s Sustainability Vision 2050 is an important 
strategic driver which guides the company’s vision towards 
a more sustainable future [45]  The strategy sets forth five 
medium-to-long-term goals, issues, and targets for the 
Sekisui House Group to sustainably create value together 
with its stakeholders, all tied together with UN SDGs and 
ESG measures  

By prioritizing environmental stewardship, social 
inclusivity, and economic prosperity, SEKSIUI HOUSE 
contributes to several key SDGs:

• SDG 7: Affordable and Clean Energy, through its focus 
on energy-efficient housing solutions 

• SDG 11: Sustainable Cities and Communities, 
by promoting sustainable urban planning and 
development practices 

• SDG 13: Climate Action, through its efforts to reduce 
carbon emissions and energy usage 

12   Smart Cities

Solutions Company Highlight:  
SEKSIUI HOUSE
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The transportation sector accounts for 23 percent of the 
world’s energy related carbon dioxide emissions [46], and 
with an increasing transport demand worldwide, the sector 
is not on track to reach the UN SDG targets by 2050  
According to the European Investment Bank’s Sustainable 
Transport Overview 2022, transport is the only economic 
sector where greenhouse gas emissions continue to rise 
[47]  Since 70 percent of humanity is expected to live in 
urban habitats by 2050 [6], the increased urban mobility 
demand will put an enormous strain on cities related to 
emissions and pollution if we continue with the current 
trajectory  Cities play a crucial role in ensuring that urban 
mobility is progressing in a sustainable and effective way 
to reach the SDG targets 

The EU Green Deal’s mobility focus is to roll out more 
accessible, cleaner, cheaper, and healthier forms of 
private and public transport [48], and aims to reduce 
emission from the transportation sector by 90 percent 
[49]  Currently, one-third of emissions in cities come 
from road transport, with the major contributors being 
pollution emitting vehicles and air pollutants from 
the roads [50]  Cities can achieve such reduction by 
investing and developing sustainable mobility solutions 
and infrastructure to reduce congestion, accidents, and 
pollution  Additional benefit of improved mobility is that 
it drives economic activity by improving access to jobs, 
education, health services, production and distribution of 
goods and services  An additional focus area for cities is 
the development of their transport systems, both intercity 
and intracity transportation of passengers and freight  
Sustainable vehicle and infrastructure upgrades in bus, 
ferry, rail transport, and road freight could help reduce 
pollution, accidents, congestion, emissions and improve 
efficiency and usability  

Analysis from Institute for Transportation & Development 
Policy (ITDP) and UC Davis have highlighted three 
revolutions in vehicle technology that can cut transport 
emissions in cities by 80 percent and create synergies 
that will reduce vehicle, infrastructure, and transportation 
system costs globally by 40 percent [51]  The three 
mobility revolutions are: 

1  Electrification of the transportation fleet
2  Automation of the transportation fleet
3  Shared Mobility

The key to achieving the estimated reductions in emission 
and cost is that all three revolutions are implemented 
in a parallel manner successfully  Additionally, the EU 
Taxonomy Technical Screening Criteria emphasise the need 
to upgrade the infrastructure to support the electrification 
and low carbon transition of the transportation fleet  Zero 
emission vehicles (ZEV) and low carbon solutions depend 
on an electricity grid powered by renewable energy sources 
to have a real environmental effect  

A key to a successful mobility infrastructure is to utilize 
renewable energy sources to power the energy grid – and 
thus charge electric vehicles  Crossovers to smart grid 
integration and a sufficient supply of renewables will allow 
easier charging of EVs, which is an important aspect of 
smart cities  

Electrification and Automation
The electrification of personal vehicles has really caught 
traction in recent years breaking sales records year-by-
year  The International Energy Agency (IEA) expects global 
electric vehicles (EVs) sales to account for 18 percent 
of total car sales for the year 2023, up from 14 percent 
in 2022 [52]  This trend is forecasted to continue, and 
Goldman Sachs Research predicts that EVs will make up 
50 percent of new car sales worldwide by 2035 and the 
pool of profits from EVs sales will increase from USD 1 
billion to USD 110 billion in 2030 [53]  The electrification 
of road transport goes beyond cars, with the IEA reporting 
that the registration of electric two- and three-wheelers 
outnumber cars in emerging and developing countries 
[52]  In developing countries, these smaller electric 
vehicles offer an affordable way to get access to mobility  

However, to reduce congestion and pollution, increasing 
the number of individual vehicles on the road is not 
sustainable in the long run  Further electrification of 
light-, medium-, and heavy-duty vehicles is important to 
promote the electrification of shared mobility, and with 
benefits such as improved road traffic safety, air quality 
and reduced congestions this is an area where public 
and private players need to step up their efforts  The 
electrification of this market segment presents a great 
growth potential, as electric buses only account for 4 5 
percent of total sales and electric trucks account for only 
1 2 percent of total sales [52]  

2. Mobility 
Examples of key SDG Targets 
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Transport automation covers technologies and control 
systems that can be implemented for vehicles, trucks, 
at ports, airports, and distribution centres  Automation 
enables optimization of both traffic flow and capacity 
utilization  There is a lot of uncertainty to when 
autonomous vehicles are ready for mass market rollouts  
Significant technological hurdles, legal barriers, and social 
and cultural acceptance must be addressed before fully 
automated vehicles take to the roads [51]  Looking past 
the current challenges, automation could revolutionize 
the mobility experience  It may make road transport safer, 
more convenient, enjoyable, and accessible [54]  In cities 
the time spent in traffic could be used efficiently, possibly 
shortening workdays, and promoting a better work life-
balance  Automation might also generate additional value 
for the auto industry and create jobs  A 2023 report from 
McKinsey & Company estimate that advanced driver-
assistance systems and autonomous-driving systems 
could create USD 300 to USD 400 billion in revenues 
by 2035 [54]  There is also a clear spillover effect of the 
automation technology into other mobility segments such 
as public road transport and freight which will have even 
larger positive impact when it comes to enhanced urban 
mobility, reduced emissions, and pollution 

Transport Systems
When cities prioritize modes of transportation that 
are environmentally friendly, socially inclusive, and 
economically viable, these transport systems enhance 
the overall quality of urban life  To create more liveable 
cities allocating and developing space for people and 
public amenities is essential [46]  The challenge cities 
face is that there is a very high demand for space linked to 
residential development, infrastructure, and commercial 
development  According to a study conducted by the 
University of California and Los Angeles’ Institute of 
Transportation Studies, roads took up an average of 18 
percent of the total land area of the cities studied in the 
US  In some districts this figure was almost double, with 
roads taking up an astounding 30 percent of city space 
[55]  By developing space-efficient transport systems 
utilizing high-capacity public transport vehicles cities 
does not only free up valuable space that can be used to 
improve liveability, but at the same time reduce pollution, 
congestion, and emissions [46]  Rapid urban expansion 
means that efficient urban planning and management 
needs to follow suit 

Personalised transport systems deliver tailored mobility 
solutions to the end user, replacing the need for 
individually owned vehicles  Mobility-as-a-service (MaaS) 
is one solution which can transform urban mobility from 
an ownership paradigm to an access to service paradigm 
[56]  The ownership paradigm is inefficient, requiring 
individual ownership and consumption of single-mode 
mobility products and services resulting in inefficiencies 
and additional costs for the consumer  MaaS enables 
holistically designed multimodal travel, delivering 
customer-centric access to door-to-door mobility 
solutions  This is desirable to improve the transport needs 
of citizens by offering tailored and efficient mobility at 
lower costs but also the availability of a wider range of 
transport modes 

Micro mobility 
Micro mobility refers to small, lightweight transport 
modes operating at speeds typically below 25 km/h and 
is ideal for trips under 10 km [57]  Micro mobility modes 
of transport can be human-powered or electric, privately 
owned or shared  Micro mobility is increasingly recognised 
as a promising short-distance urban transport solution, 
as it provides a flexible, sustainable, cost-effective, and 
on-demand transport alternative which reduces the need 
for private vehicles [58]  Shared micro mobility reshapes 
urban mobility by offering an accessible transport option 
for a large share of a city’s population, replacing longer 
walks, short public transports trips and car rides [59]  
Analysis from McKinsey & Company show that the global 
micro mobility market could more than double in value 
from around USD 180 billion in 2023, to USD 440 billion 
in 2030 [60] 

Focus on micro mobility transport modes in urban 
planning, development, and management facilitates 
convenient and user-friendly mobility solutions  Safe 
and well-maintained walking and cycling infrastructure 
is required for micro mobility solutions to be considered 
the preferred mode of transport  Compact cities enable 
walking, cycling, and flexible individual transport modes  
Micro mobility creates equitable access to more public 
infrastructure for a wider range of urban habitants 
shortening commute times and reducing reliance on 
individually owned vehicles  

Shortcomings: Mobility

Urban dwellers expect freedom of movement  Affordable 
mobility can help social equality due to the increased 
access to work and desirable leisure activities  However, 
a high personal car ownership rate negatively impacts air 
pollution, congestion, and emissions  Electric vehicles are 
heavier than diesel and gas driven vehicles, which in turn 
leads to increased particulate matter emissions due to the 
wear on tires and roads  People are content to continue to 
travel in their own vehicles due to convenience, even if the 
cars are autonomous  This reinforces the ownership model 
that is already attractive and leads to high car ownership 
rates worldwide  There are limitations to MaaS solutions in 
emerging markets due to limited access to smartphones, 
connectivity and banking solutions [61], but also liked 
to lack of technological user adaptation in different 
demographic groups 

A major concern is linked to whether motorized micro 
mobility solutions replaces walking and public transport 
instead of personal vehicles  The total travelling time and 
cost needs to be lower, for instance by increased frequency 
of public transport departures combined with tailor made 
last-mile mobility solutions  Furthermore, large scale 
investments in specific mobility solutions could create an 
infrastructure lock-in, making it challenging to adapt to 
evolving technologies and new mobility trends 
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About
BYD is a global leader in sustainable clean-energy 
transport solutions, battery, and energy storage founded 
in 1995  The company specializes in the development 
and production of a wide range of innovative zero-
emission solutions  BYD is the world’s leading producer 
of rechargeable batteries and owns the complete supply 
chain layout from mineral battery cells to battery packs 
[62]  The firm is also the first automaker in the world to 
have full expertise and intellectual property in the three 
core technologies of electric vehicles [63]: 
1  Batteries
2  Electric motors
3  Electronic controls

The BYD 7+4 strategy is a full market electric vehicle 
strategy, designed to electrify most forms of ground 
transport  It comprises seven conventional types of 
transportation (passenger vehicles, taxis, buses, coaches, 
urban logistics vehicles, urban construction vehicles and 
urban sanitation vehicles) and four specialized types of 
transportation (vehicles for mining, ports, airports and 
warehousing) [64]  

Other zero-emission solutions offered by BYD are rail 
transit, energy storage systems, solar panels, and electric 
mobility solutions  The BYD SkyRail is another innovative 
public transit system solution, which can transport 
between 10 000 and 30 000 passengers per hour [65]  
BYD builds the entire SkyRail system, including the 
complete vehicle, tracks, stations, and communication 
systems   

Impact on SDG Targets
By providing cutting-edge and eco-friendly mobility 
options, BYD actively contributes to the following UN 
SDGs by promoting clean and sustainable mobility 
solutions that reduce greenhouse gas emissions, improve 
air quality, and increase access to mobility solutions:
• SDG 3: Good Health and Well-being, by providing a 

mobility solution that limits emission and air pollution  
• SDG 9: Industry, Innovation, and Infrastructure, by 

promoting green and sustainable mobility innovation 
and infrastructure solutions  

• SDG 11: Sustainable Cities and Communities, by 
making cities inclusive, safe, resilient, and sustainable  

Mobility

Solutions Company Highlight:  
BYD
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3. Water Management
Examples of key SDG Targets  

Access to clean water is a prerequisite for human 
settlement  In 2020, 2 billion people lacked access to 
safe and clean drinking water and 771 million people 
lacked access to basic drinking water [66]  Out of the 
people that lacked access to basic drinking water, 80 
percent lived in rural areas where the water management 
infrastructure was poor or non-existent  However, with 
the rapid increase in world’s urban population discussed 
earlier in the paper, the number of inhabitants in cities 
that lack access to safely managed drinking water has 
doubled since the year 2000 [66]  The world is not on 
track to achieve SDG 6, which is to ensure availability and 
sustainable management of water and sanitation for all  
The current rate of progress needs to quadruple to reach 
the global target of universal access to safely managed 
drinking water, safely managed sanitation, and basic 
hygiene services by 2030 [66]  

In the last 20 years, terrestrial freshwater storage has 
dropped at a rate of 1 cm per year, as a result of climate 
change and population growth leading to increased 
demand [67]  With only 0 5 percent of all water on 
Earth being usable and available freshwater, this drop in 
freshwater storage is alarming  Water demand is projected 
to increase by 55 percent globally between the year 
2000 and 2050 [68]  Thus, stable supply and careful 
conservation is necessary to ensure sustainable water 
consumption over time to meet the increasing demand  

As cities face accelerated challenges related to water 
scarcity and the lack of access to clean water, the 
impacts of climate change and extreme weather events 
have further intensified the urgency of addressing 
these issues  Climate change-induced alterations in 
precipitation patterns, combined with more frequent 
and severe droughts, floods, and storms, have disrupted 
traditional water supply systems and worsened existing 
water scarcity concerns  The World Health Organisation 
(WHO) estimates that between 80 and 90 percent of 
all documented disasters from natural hazards during 
the past 10 years are from floods, droughts, and severe 
storms [69]  Water management in urban planning can 
therefore ensure less damage with increased precipitation 
patterns, secure efficient water treatment and integrate 
nature-based solutions to safeguard the water resources 
available    
  

There are also exiting opportunities and solutions that can 
help tackle the freshwater supply shortage  Innovative 
solutions to desalinate saltwater is particularly interesting 
for coastal cities facing water stress and offer the potential 
to tap into an abundant but underutilized resource  

Additionally, the development of innovative water waste 
reduction technologies holds immense potential  From 
advanced leak detection systems to smart irrigation 
techniques, these innovations enable efficient water 
use, minimizing waste and optimizing water distribution  
Embracing these opportunities can alleviate water scarcity 
concerns together with a shift in consumption behaviour  
Implementing sustainable water management practices 
can ensure a more resilient future for cities worldwide 

Water Management and Flood Relief
Flooding is the most frequently occurring natural disaster 
in the world, and globally since 1980 floods have killed 
over 250,000 people and has caused over USD 1 trillion 
in economic damages, totalling around 40 percent of 
natural catastrophe economic losses since 1980 [70]  
The global trend is on an upward trajectory, with a 181 
percent increase in annual reported flood events and a 
275 percent increase in average annual economic losses 
when comparing the time-period 1980-1989 to 2010-
2019 [70]  The impact on both humans and ecosystems 
is disastrous  The 2022 flooding in Pakistan is a recent 
example of the catastrophic consequences floods can 
have  The floods affected 33 million people, one-third 
of the country was under water, and more than 8 million 
people that are displaced are facing a health crisis [71]  
Flood damages and economic losses are estimated to be 
around USD 30 billion, and with another USD 16 billion 
needed for reconstruction [72] 

After flooding, drought is the disaster that affects the 
second-highest number of people [73]  The global urban 
population facing water scarcity is projected to double 
from 2016 to 2050, affecting nearly 2 4 billion people 
[74], and around half the world’s population experienced 
severe water scarcity for at least one month in 2022 [75]  
Water scarcity leads to great unrest, as experienced by 
Cape Town when record droughts from 2015 to 2018 
almost made the city’s taps go dry in 2019 
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The UN Office for Disaster Risk Reduction estimates that 
every USD 1 invested in making infrastructure disaster-
resilient saves USD 4 in reconstruction [76]  Solutions to 
more resilient infrastructure includes monitoring systems 
for holistic water management, coastal wave breakers, 
dikes, drainage, retention, storage, infiltration, recapture, 
and integration of water in urban ecosystems 

Water Treatment and Efficiency
Non-revenue water (NRW) is water that has been 
pumped, treated, and produced but lost or unaccounted 
for in the water distribution system before reaching 
its destination  The global volume of NRW has been 
calculated to be around 346 million cubic metres per 
day, totalling 30 percent of water system input volumes 
globally [77]  The financial cost of these losses amounts 
to USD 39 billion per year [77]  NRW has a substantial 
negative impact on climate change, as water infrastructure 
systems are responsible for 323 million tonnes of carbon 
dioxide emissions [78]  The amount of energy required 
to extract, treat, and distribute water is wasted when a 
significant share does not reach the intended consumer, 
leading to unnecessary energy use and emissions  

NRW significantly diminishes the availability of water 
for consumers, exacerbating water scarcity and limiting 
access to clean water  Addressing NRW through 
comprehensive leakage detection, efficient metering, 
and improved infrastructure maintenance is facilitates 
a sustainable water supply, reduces water stress, and 
mitigates the climate impact associated with inefficient 
water distribution systems  These solutions will often pay 
for themselves in the long run since it reduces the non-
revenue water and saves the associated energy costs, as 
avoiding penalties for exceeding carbon emission budgets 
[79] 

There is a promising growth and investment opportunity 
in companies that focus on providing innovative solutions 
to water inefficiencies and NRW challenges  Public-
private partnerships (PPPs) have emerged as a key driving 
force in this domain, fostering collaboration between 
governments and private entities to tackle water supply 
challenges effectively  The current water treatment and 
supply environment is pushing towards a more customized 
approach where private companies can be a mechanism 

to support governments and cities by offering innovative 
technology and expertise [80][81]  

Nature-based Solutions
Nature-based solutions could provide an answer to the 
challenges of flooding, rising sea levels, storms, and 
draughts  Nature-based solutions can be defined as 
”solutions that are inspired and supported by nature, 
which are cost-effective and simultaneously provide 
environmental, social and economic benefits to help build 
resilience  Such solutions bring more, and more diverse, 
nature and natural features and processes into cities, 
landscapes, and seascapes, through locally adapted, 
resource-efficient, and systemic interventions” [82]  In the 
context of water management, typical examples are the 
preservation of ecosystem functions through natural and 
built solutions to preserve water resources  

Solutions include water recycling, water harvest and 
water retention hollows to recharge groundwater and 
the protection of watersheds that supply urban areas 
[83]  These solutions utilize natural ecosystems and 
processes to provide effective flood mitigation and coastal 
protection  Added benefits beyond enhanced resilience 
to climate change are habitat preservation, biodiversity 
conservation, and improved water quality  Integration of 
nature-based solutions into urban and coastal planning 
can remediate challenges posed by flooding, drought and 
rising sea levels while fostering sustainable and resilient 
communities  

Shortcomings: Water  
Management 

Up-front costs and the practical logistics of water infra-
structure improvement could easily discourage local and 
national authorities from taking on large water related 
projects  Failure is not an option due to the inherently 
vital nature of water, so an unplanned disruption of water 
supply is perhaps the most severe breach of urban services  
A conflict between water flow and mobility arises when 
replacing old water pipes  Major traffic jams can occur due 
to blocked roads since water pipes usually follow road 
networks  Furthermore, there is a danger that resilient water 
management only becomes affordable for wealthy cities 
and citizens due to its resource intensive nature  
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About
Xylem Inc  is an American leader in water technology, 
dedicated to solving the world’s most pressing water 
challenges  It is the world’s largest pure-play water 
technology company after the acquisition of Evoqua Water 
Technologies in 2023  With a comprehensive portfolio of 
products and services, Xylem delivers innovative solutions 
that address water scarcity, water quality, and water 
efficiency  The unique offering encompasses a wide range 
of cutting-edge technologies to deliver a holistic water 
service solution with advanced monitoring  This includes 
water pumps, filtration systems, analytical instruments, 
and advanced treatment solutions  By providing these 
products, Xylem empowers communities and industries 
to efficiently manage and conserve water resources while 
improving access to safe and clean water for all 

Impact on SDG Targets
Xylem’s commitment aligns closely with the UN SDGs, 
particularly SDG 6 (Clean Water and Sanitation), 
through its expertise, products, and collaborations 
with stakeholders to create a more water-secure and 
sustainable world 

Xylem’s emphasis on innovation and technology-driven 
solutions also contributes to SDG 9 (Industry, Innovation, 
and Infrastructure) by fostering the development of 
resilient and sustainable infrastructure [84] 

Water Management

Solutions Company Highlight:  
Xylem

18  Smart Cities



19   Smart cities

[1]  United Nations Department of Economic and Social Affairs, ”The 17 Goals,” [Online]  Available: https://sdgs un org/goals 
[2]   United Nations Economic and Social Council, ”Progress towards the Sustainable Development Goals: Towards a rescue plan 

for people and planet,” 2023  [Online]  Available: https://unstats un org/sdgs/files/report/2023/secretary-general-sdg-re-
port-2023--EN pdf 

[3]   United Nations, ”Roadmap for Financing the 2030 Agenda for Sustainable Development,” 2019  [Online]  Available: https://
www un org/sustainabledevelopment/wp-content/uploads/2019/07/EXEC SUM_SG-Roadmap-Financing-SDGs-J-
uly-2019 pdf 

[4]   United Nations Development Programme, ”Susainable Development Goals: Business and the SDGs,” [Online]  Available: 
https://www undp org/sdg-accelerator/business-and-sdgs 

[5]   Business & Sustainable Development Commission, ”Better Business Better World,” 2017  [Online]  Available: https://sustai-
nabledevelopment un org/content/documents/2399BetterBusinessBetterWorld pdf 

[6]   United Nations, ”The Sustainable Development Goals Report 2022,” 2022  [Online]  Available: https://unstats un org/sdgs/
report/2022/The-Sustainable-Development-Goals-Report-2022 pdf 

[7]   K  Daniel and United Nations, ”Goal 11—Cities Will Play an Important Role in Achieving the SDGs,” 2015  [Online]  Available: 
https://www un org/en/chronicle/article/goal-11-cities-will-play-important-role-achieving-sdgs 

[8]   OECD/European Commission, ”Cities in the World  A New Perspective on Urbanisation,” 2020  [Online]  Available: https://
www oecd-ilibrary org/urban-rural-and-regional-development/cities-in-the-world_d0efcbda-en 

[9]   United Nations Department of Economic and Social Affairs, ”World Social Report 2021: Reconsidering Rural Development,” 
[Online]  Available: https://www un org/development/desa/dspd/wp-content/uploads/sites/22/2021/05/World-Soci-
al-Report-2021_web_FINAL pdf 

[10]   The Global Steering Group for Impact Investment (GSG), ”INFORMAL SETTLEMENTS: No Longer Invisible,” 2022  [Online]  
Available: https://gsgii org/wp-content/uploads/2022/05/informal-settlements-report-2022 pdf 

[11]  UNECE, ”Smart Sustainable Cities,” [Online]  Available: https://unece org/housing/smart-sustainable-cities 
[12]   L  G  Echeverri, ”Investing for rapid decarbonization in cities,” 2018  [Online]  Available: https://pdf sciencedirectassets 

com/278668/1-s2 0-S1877343517X00080/1-s2 0-S1877343517301240/main pdf?X-Amz-Security-Token=IQoJ-
b3JpZ2luX2VjECkaCXVzLWVhc3QtMSJGMEQCIHhmIBMzqib8yw00bVBdt%2FtmHPKSaZ%2BVe%2FKgzuVlrSJfAiA-
w1doaBcdYj4r7TzNkhyt5Pu3meq2v2LSZntowp4 

[13]  C40, ”About C40,” [Online]  Available: https://www c40 org/about-c40/ 
[14]   C40, ”Invest in our planet and the future of cities,” 2023  [Online]  Available: https://www c40 org/news/in-focus-invest-in-

cities-earth-day/ 
[15]   The Global Covenant of Mayors for Climate & Energy (GCoM), ”ENERGIZING CITY CLIMATE ACTION: THE 2022 GLOBAL CO-

VENANT OF MAYORS IMPACT REPORT,” 2022  [Online]  Available: https://www globalcovenantofmayors org/wp-content/
uploads/2022/11/2022-GCoM-Impact-Report pdf 

[16]  https://www undp org/sustainable-development-goals/sustainable-cities-and-communities  
[17]  WHO, https://www who int/news/item/04-04-2022-billions-of-people-still-breathe-unhealthy-air-new-who-data, 2023  
[18]   OECD, ”Investing in Climate, Investing in Growth,” 2017  [Online]  Available: https://www oecd-ilibrary org/economics/inves-

ting-in-climate-investing-in-growth_9789264273528-en 
[19]   The Global Commission on the Economy and Climate, ”THE SUSTAINABLE INFRASTRUCTURE IMPERATIVE,” 2016  [Online]  

Available: https://newclimateeconomy report/2016/wp-content/uploads/sites/4/2014/08/NCE_2016Report pdf 
[20]   IFC, ”Climate Investment,” 2018  [Online]  Available: https://www ifc org/content/dam/ifc/doc/mgrt/201811-cioc-ifc-ana-

lysis pdf 
[21]   European Council, «European Green Deal,» 2023  [Internett]  Available: https://www consilium europa eu/en/policies/gre-

en-deal/   
[22]   European Council, «European Green Deal,» 2023  [Internett]  Available: https://www consilium europa eu/en/policies/gre-

en-deal/   
[23]   European Council, «European Green Deal,» 2023  [Internett]  Available: https://www consilium europa eu/en/policies/gre-

en-deal/   
[24]   European Council, «European Green Deal,» 2023  [Internett]  Available: https://www consilium europa eu/en/policies/gre-

en-deal/   
[25]   UN Environment Programme, ”2022 GLOBAL STATUS REPORT FOR BUILDINGS AND CONSTRUCTION,” 2022  [Online]  

Available: https://globalabc org/our-work/tracking-progress-global-status-report 
[26]   McKinsey & Company, ”The rise and rise of the global balance sheet: How productively are we using our wealth?,” 2021  

[Online]  Available: https://www mckinsey com/industries/financial-services/our-insights/the-rise-and-rise-of-the-global-
balance-sheet-how-productively-are-we-using-our-wealth 

[27]   A/O PropTech, ”The Future Of Building In A Low Carbon World,” 2023  [Online]  Available: https://assets-global website-fi-
les com/620cd05594501a50fa9b7e10/637bb4c8e1c0f409e841c7d5_The%20Future%20Of%20Building%20In%20
A%20Low%20Carbon%20World%202 pdf 

[28]  PwC, ”The SDG Investment Case,” 2017  [Online]  Available: https://www unpri org/download?ac=6248 
[29]   European Parliament Committee on Employment and Social Affairs, ”Access to decent and affordable housing for all,” 2020  

[Online]  Available: https://www europarl europa eu/doceo/document/EMPL-PR-653984_EN pdf 
[30]  UN Habitat, ”Housing,” [Online]  Available: https://unhabitat org/topic/housing 
[31]   V  Masterson, ”What has caused the global housing crisis - and how can we fix it?,” 2022  [Online]  Available: https://www 

weforum org/agenda/2022/06/how-to-fix-global-housing-crisis/ 

Appendix



20   Smart cities

[32]   European Commission, ”Energy efficiency in buildings,” 2020  [Online]  Available: https://commission europa eu/news/fo-
cus-energy-efficiency-buildings-2020-02-17_en 

[33]   European Commission, ”A Renovation Wave for Europe - greening our buildings, creating jobs, improving lives,” 2020  [Onli-
ne]  Available: https://eur-lex europa eu/legal-content/EN/TXT/?uri=CELEX:52020DC0662 

[34]   International Energy Agency, ”Renovation of near 20% of existing building stock to zero-carbon-ready by 2030 is ambitious 
but necessary,” 2022  [Online]  Available: https://www iea org/reports/renovation-of-near-20-of-existing-building-stock-to-
zero-carbon-ready-by-2030-is-ambitious-but-necessary 

[35]   OECD, ”Decarbonising Buildings in Cities and Regions,” 2022  [Online]  Available: https://www oecd-ilibrary org/urban-ru-
ral-and-regional-development/decarbonising-buildings-in-cities-and-regions_a48ce566-en 

[36]   R  Hunziker and S  Dominey, ”The finance sector can accelerate the transformation to a net-zero built environment,” 2023  
[Online]  Available: https://www wbcsd org/Overview/News-Insights/WBCSD-insights/The-finance-sector-can-accelera-
te-the-transformation-to-a-net-zero-built-environment-Here-s-how 

[37]   D  Carlin , ”40% of emissions come from real estate,” 2022  [Online]  Available: https://www unepfi org/themes/clima-
te-change/40-of-emissions-come-from-real-estate-heres-how-the-sector-can-decarbonize/ 

[38]   G  Grainger, ”https://www weforum org/agenda/2022/11/net-zero-cities-retrofit-older-buildings-cop27/,” 2022  [Online]  
Available: https://www weforum org/agenda/2022/11/net-zero-cities-retrofit-older-buildings-cop27/ 

[39]   A  Borunda, ”Heat waves kill people—and climate change is making it much, much worse,” 2021  [Online]  Available: https://
www nationalgeographic com/environment/article/heat-related-deaths-attributed-to-climate-change 

[40]   European Commission, ”Cities are often 10-15 °C hotter than their rural surroundings,” 2022  [Online]  Available: https://
joint-research-centre ec europa eu/jrc-news-and-updates/cities-are-often-10-15-degc-hotter-their-rural-surroun-
dings-2022-07-25_en 

[41]  C40, ”The Future We Don’t Want,” 2018  [Online]  Available: https://www c40 org/news/the-future-we-don-t-want/ 
[42]   International Energy Agency, ”The Future of Cooling,” 2018  [Online]  Available: https://iea blob core windows net/as-

sets/0bb45525-277f-4c9c-8d0c-9c0cb5e7d525/The_Future_of_Cooling pdf 
[43]   OECD, ”To move the needle on ending extreme poverty, focus on rural areas”, 2020  [Online]  Available: https://www broo-

kings edu/articles/to-move-the-needle-on-ending-extreme-poverty-focus-on-rural-areas/  
[44]  Sekisui House, ”Business & Solutions,” [Online]  Available: https://www sekisuihouse-global com/solutions/05/index html 
[45]  Sekisui House, ”Our Vision,” [Online]  Available: https://www sekisuihouse co jp/english/company/sustainable/vision/ 
[46]   OECD, ”ITF Transport Outlook 2023,” 2023  [Online]  Available: https://read oecd-ilibrary org/transport/itf-transport-out-

look-2023_b6cc9ad5-en#page6 
[47]   European Investment Bankk (EIB), ”Sustainable transport overview 2022,” 2022  [Online]  Available: https://www eib org/

attachments/publications/sustainable_transport_overview_2022_en pdf 
[48]   European Commission, ”What is the European Green Deal?,” 2019  [Online]  Available: https://ec europa eu/commission/

presscorner/api/files/attachment/859152/What_is_the_European_Green_Deal_en pdf pdf 
[49]   European Commission, ”Sustainable transport,” [Online]  Available: https://transport ec europa eu/transport-themes/

sustainable-transport_en 
[50]  C40, ”Transportation,” [Online]  Available: https://www c40 org/what-we-do/scaling-up-climate-action/transportation/ 
[51]   L  Fulton, J  Mason and D  Meroux, ”Three Revolutions in Urban Transportation,” 2017  [Online]  Available: https://steps 

ucdavis edu/wp-content/uploads/2017/05/STEPS_ITDP-3R-Report-5-10-2017-2 pdf 
[52]   International Energy Agency, ”Global EV Outlook 2023,” 2023  [Online]  Available: https://www iea org/reports/glo-

bal-ev-outlook-2023/executive-summary 
[53]   Goldman Sachs, ”Electric vehicles are forecast to be half of global car sales by 2035,” 2023  [Online]  Available: https://www 

goldmansachs com/intelligence/pages/electric-vehicles-are-forecast-to-be-half-of-global-car-sales-by-2035 html 
[54]   McKinsey & Company, ”Autonomous driving’s future: Convenient and connected,” 2023  [Online]  Available: https://www 

mckinsey com/industries/automotive-and-assembly/our-insights/autonomous-drivings-future-convenient-and-connected 
[55]   I  Duxfield and Eltis, ”Identifying the amount of urban space occupied by roads,” 2021  [Online]  Available: https://www eltis 

org/in-brief/news/identifying-amount-urban-space-occupied-roads 
[56]   World Bank Group, ”ADAPTING MOBILITY-AS-ASERVICE FOR DEVELOPING CITIES,” 2021  [Online]  Available: https://

openknowledge worldbank org/server/api/core/bitstreams/80818f13-f8f3-58d5-8774-853958b202b0/content 
[57]   Institute for Transportation and Development Policy, ”Defining Micromobility,” [Online]  Available: https://www itdp org/mul-

timedia/defining-micromobility/ 
[58]   R  L  Abduljabbar, S  Liyanage and H  Dia, ”https://www sciencedirect com/science/article/abs/pii/S1361920921000389,” 

2021  [Online]  Available: https://www sciencedirect com/science/article/abs/pii/S1361920921000389 
[59]   T  Samsonova, S  Perkins, OECD and The International Transport Forum, ”https://read oecd-ilibrary org/transport/micromo-

bility-equity-and-sustainability_b71317cd-en#page7,” 2021  [Online]  Available: https://read oecd-ilibrary org/transport/
micromobility-equity-and-sustainability_b71317cd-en#page7 

[60]   McKinsey & Company, ”The future of mobility,” 2023  [Online]  Available: https://www mckinsey com/industries/automoti-
ve-and-assembly/our-insights/the-future-of-mobility-mobility-evolves 

[61]   World Bank Group, 2021, ”ADAPTING MOBILITY-AS-ASERVICE FOR DEVELOPING CITIES”  [Online]  Available: https://
openknowledge worldbank org/server/api/core/bitstreams/80818f13-f8f3-58d5-8774-853958b202b0/content  

[62]  BYD, ”BYD - Batteries,” [Online]  Available: https://www bydglobal com/en/NewEnergy html 
[63]  BYD, ”Innovation at BYD,” [Online]  Available: https://www bydglobal com/en/InnovationByd html 
[64]   BYD, ”7+4 EV Strategy,” [Online]  Available: https://www bydglobal com/en/BYD_ENProductAndSolutions/SevenAndFour 

html?scroll=true 
[65]   BYD, ”Rail Transport,” [Online]  Available: https://www bydglobal com/cn/en/BYD_ENProductAndSolutions/Rail_mob 

html;jsessionid=AgXA_TMyCMSfx0cpV0qT1-FFaY_wqMNdjFC4qi5i7-Ar8CW3Kmx0!1618434782!60401902 
[66]   UN Water, ”Summary Progress Update 2021: SDG 6 — water and sanitation for all,” 2021  [Online]  Available: https://www 

unwater org/sites/default/files/app/uploads/2021/12/SDG-6-Summary-Progress-Update-2021_Version-July-2021a pdf 
[67]   UN Climate Action, ”Water – at the center of the climate crisis,” [Online]  Available: https://www un org/en/climatechange/

science/climate-issues/water 
[68]   OECD, ”OECD Environmental Outlook to 2050,” 2012  [Online]  Available: https://read oecd-ilibrary org/environment/oe-

cd-environmental-outlook-to-2050_9789264122246-en#page1 
[69]   WHO, ”Drought,” [Online]  Available: https://www who int/health-topics/drought?gclid=Cj0KCQjwzdOlBhCNARIsAPMwj-

bzDovC7gxwY-EAPTRB2RfP6ZLlv2Q4UfX9m0SvGu4HFpGlu63hYbDoaAkaKEALw_wcB#tab=tab_1 



21   Smart cities

[70]   MarshMcLennan, ”Sunk costs: The socioeconomic impacts of flooding,” 2021  [Online]  Available: https://www mars-
hmclennan com/content/dam/mmc-web/insights/publications/2021/june/Sunk-Cost_Socioeconomic-impacts-of-floo-
ding_vF pdf 

[71]   The Government of Pakistan, Asian Development Bank, European Union, United Nations Development Programme and World 
Bank , ”PAKISTAN FLOODS 2022: Post-Disaster Needs Assessment,” 2022  [Online]  Available: https://thedocs worldbank 
org/en/doc/4a0114eb7d1cecbbbf2f65c5ce0789db-0310012022/original/Pakistan-Floods-2022-PDNA-Main-Report pdf 

[72]   World Bank, ”Pakistan: Flood Damages and Economic Losses Over USD 30 billion and Reconstruction Needs Over USD 16 
billion - New Assessment,” 2022  [Online]  Available: https://www worldbank org/en/news/press-release/2022/10/28/
pakistan-flood-damages-and-economic-losses-over-usd-30-billion-and-reconstruction-needs-over-usd-16-billion-new-as-
sessme 

[73]   UN Convention to COmbat Disertification, ”DROUGHT IN NUMBERS 2022,” 2022  [Online]  Available: https://www unccd 
int/sites/default/files/2022-05/Drought%20in%20Numbers pdf 

[74]   UNESCO, ”Imminent risk of a global water crisis, warns the UN World Water Development Report 2023,” 2023  [Online]  
Available: https://www unesco org/en/articles/imminent-risk-global-water-crisis-warns-un-world-water-development-re-
port-2023#:~:text=The%20global%20urban%20population%20facing,both%20plant%20and%20animal%20species  

[75]   Intergovernmental Panel on climate change, ”Fact sheet - Food and Water,” 2022  [Online]  Available: https://www ipcc ch/
report/ar6/wg2/downloads/outreach/IPCC_AR6_WGII_FactSheet_FoodAndWater pdf 

[76]   The United Nations Office for Disaster Risk Reduction, ”Our Impact,” [Online]  Available: https://www undrr org/our-work/
our-impact 

[77]   L  Liemberger and A  Wyatt, ”Water Supply: Quantifying the global non-revenue water problem,” 2019  [Online]  Available: 
https://iwaponline com/ws/article/19/3/831/41417/Quantifying-the-global-non-revenue-water-problem 

[78]   Y  Ding, Y  Li, H  Zheng, Y  Ma, G  Huang, Y  Li and Z  Shen, ”Mapping Water, Energy and Carbon Footprints Along Ur-
ban Agglomeration Supply Chains,” 2022  [Online]  Available: https://agupubs onlinelibrary wiley com/doi/epd-
f/10 1029/2021EF002225 

[79]   A  Eimer, ”We need to take water scarcity more seriously  This is how technology can help,” 2023  [Online]  Available: https://
www weforum org/agenda/2023/01/davos23-water-security-scarcity-technology-science-leakages/ 

[80]   World Bank Group, ”Water & Sanitation PPPs,” [Online]  Available: https://ppp worldbank org/public-private-partnership/
water-and-sanitation/water-sanitation-ppps 

[81]   V  R  Delmon and World Bank Group, ”5 Trends in Public-Private Partnerships in Water Supply and Sanitation,” 2023  [On-
line]  Available: https://ppp worldbank org/public-private-partnership/5-trends-public-private-partnerships-water-sup-
ply-and-sanitation 

[82]   European Research Executive Agency, ”Nature-based solutions,” [Online]  Available: https://rea ec europa eu/funding-and-
grants/horizon-europe-cluster-6-food-bioeconomy-natural-resources-agriculture-and-environment/nature-based-soluti-
ons_en#:~:text=The%20Commission%20defines%20nature%2Dbased,benefits%20and%20help%20build%20resilience  

[83]   UN Water, ”UN World Water Development Report 2018: Nature-based Solutions for Water,” 2018  [Online]  Available: htt-
ps://www unwater org/news/un-world-water-development-report-2018-nature-based-solutions-water 

[84]   Xylem, ”Sustainability Report 2022,” 2022  [Online]  Available: https://www xylem com/siteassets/sustainabi-
lity/2022/2022_xylem_sustainability_report_r01 pdf 

[85]   Climate Central, ”Introducing the Climate Shift Index,” 2022  [Online]  Available: https://www climatecentral org/graphic/
introducing-the-climate-shift-index?graphicSet=Change+in+Extremes&lang=en 



22   Smart cities

Team Solutions
The Solutions Investment Team is responsible for identifying solution companies, for use across Storebrand Asset Man-
agement, as well as for Solution funds: Storebrand Global Solutions, Storebrand Renewable Energy, Storebrand Smart 
Cities and Storebrand Equal Opportunities 

Philip Ripman, Portfolio Manager

Sunniva Bratt Slette, Portfolio Manager

Ellen Grieg Andersen, Portfolio Manager

Nader Hakimi Fard, Portfolio Manager

Christoffer Platou Bjørnsen, Intern

Marie Eskeland Børtveit, Intern



8
6169  12/2023

Last updated DECEMBER 2023
Storebrand Asset Management
Photo: Storebrand mediabank/stockphoto, Unsplash, Josè Maria Sava , Dan Meyers, Aaron Bur-
son, Andreas Gücklhorn, Markus Spiske, Jeshoots com, Alex Perez
SDG Target Icons: Global Goals, available at https://www globalgoals org/resources
SDG Icon grid: UN, available at https://www un org/sustainabledevelopment/news/communi-
cations-material/


