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EXECUTIVE SUMMARY 

Invention, investment, and construction of sustainable infrastructure are pivotal in planning for the 
sustainable development of cities worldwide.  Why do we need to re-think investment in infrastructure 
across cities globally? Several global factors have coalesced to create the impetus for the development of 
new investment strategies for more sustainable infrastructure in cities. These include: 

• A growing urban population that is placing greater stress on existing infrastructure and creating 
unprecedented scales of demand for new infrastructure investment;  

• Aging and deteriorating infrastructure, which creates waste and inefficiencies within cities;  
• The financial stresses and competing priorities that exert pressure on government budgets 

Given the rapid pace of city growth and the concurrent scale of demand for better infrastructure and 
services, pressure has never been greater on city leaders and managers to make smart policy and planning 
decisions regarding investment in sustainable and resilient infrastructure. The global urban population will 
increase by approximately 2 billion reaching close to 5 billion by 2030.  Globally, some $57 trillion is needed 
for investment in infrastructure over the next few decades to support economic growth and urbanization 
(Dobbs et al, 2013).  Cities will need to be smart about their investments in infrastructure. Yesterday’s 
planning for wide scale investment in infrastructure during the post-war period has affected how we live in 
cities today. With today’s investment in infrastructure shaping our cities for the next 50 years, it is important 
for infrastructure investment to balance a city’s present and future social, economic, and environmental 
needs. 

Taking into account that stress on urban infrastructure will continue to grow, how can we plan for future 
needs and make better and smarter investments today?  City data is a critical foundation for evidenced-
based policy making and effective investment in and management of infrastructure in a city. Investments in 
infrastructure are costly, and therefore data is required to help cities monitor their progress over time and 
identify and prioritize areas for improvement.  Cities need indicators to measure their performance in 
delivering services and improving quality of life overall.  In view of the current scale of demand for 
infrastructure, a critical opportunity exists for city leaders to make transformative change and investment in 
their cities. This report has three sections:  

Section 1 outlines the definition of sustainable infrastructure as well as three key factors (outlined above) 
supporting the need to re-think investment in infrastructure across cities worldwide.  

Section 2 identifies the factors that should be considered when developing and delivering sustainable 
infrastructure including resource optimization, connectivity, adaptability, resilience and others.  

Section 3 provides financing options and tools for sustainable infrastructure for cities.  These include: 
leveraging higher levels of governments, attracting private investment and public private partnerships (P3s), 
capturing value, using alternative funding sources such as user fees, and improving the efficiency of existing 
infrastructure.  With increasing options and new models for funding, cities must be aware of the trade-offs 
between different financing models.   
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  ABOUT THE AUTHORS: THE GLOBAL CITY INDICATORS FACILITY 
AT THE GLOBAL CITIES INSTITUTE, 
UNIVERSITY OF TORONTO  

 
The Global City Indicators Facility (GCIF) responds to the urgent need for a globally standardized set of city 
indicators.  GCIF hosts a network of over 250 cities and provides a globally standardized system for data collection 
that allows for comparative knowledge and learning across cities globally.  The GCIF creates a knowledge network 
that connects cities and builds global partnerships. 

Cities are the cultural and economic centres of the world whose progress depends upon effective management and 
evidence-based policy making.  The prospective power of these indicators, in this age of urbanization, can be used 
as critical tools for city managers, politicians, researchers, business leaders, planners, designers and other 
professionals to help ensure policies are put into practice that promote liveable, tolerant, sustainable, economically 
attractive, and prosperous cities.  

The GCIF is designed to help cities monitor city service performance and quality of life by providing a framework to 
facilitate a consistent and globally comparative collection of city indicators.  The GCIF Indicators are structured 
around themes and measure a range of city services and quality of life factors which supports and provides a 
framework for sustainability planning.  The current set of global city indicators was selected based on a pilot phase 
with nine cities and from significant input from the current member cities, ensuring that these indicators reflect city 
information needs, interests, and data availability.  
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The GCIF framework has been developed into the first ever ISO Standard for cities, ISO 37120 Sustainable 
Development of Communities -- Indicators for City Services and Quality of Life, with input from experts in the Technical 
Committee ISO/TC268 on Sustainable Development of Communities. Members of TC268 include international 
organizations, corporate partners, and international experts from over 20 countries. Published in 2014 by the 
International Organization for Standardization (ISO), ISO 37120 provides a comprehensive set of 100 indicators and 
methodologies that will enable any city in a developed or developing country to measure its social, economic and 
environmental performance in relation to other cities. Globally standardized data will assist cities in building core 
knowledge for city decision-making.   

The Global Cities Institute (GCI) was created at the University of Toronto in the Daniels Faculty of Architecture, 
Landscape and Design to build on the strengths of a rapidly expanding global network of scholars, city leaders, 
design and planning professionals, key international organizations, foundations, and industry innovators dedicated 
to securing a better future for cities.  

The Global Cities Institute houses the GCIF as an anchor program.  It will also house a new Model Cities Theatre and 
Lab. The GCI convenes collaborative, cross-disciplinary research that builds on the GCIF metrics and bridges the 
fields of urban governance, design, technology, and economics. 

ABOUT THE AUTHORS: ENGIE

ENGIE develops its businesses (power, natural gas, energy services) around a model based on responsible growth to 
take on the major challenges of energy’s transition to a low-carbon economy: access to sustainable energy, climate-
change mitigation and adaptation, security of supply and the rational use of resources.  

The Group provides individuals, cities and businesses with highly efficient and innovative solutions largely based on 
its expertise in four key sectors: renewable energy, energy efficiency, liquefied natural gas and digital technology.  

ENGIE employs 152,900 people worldwide and achieved revenues of €74.7 billion in 2014. The Group is listed on the 
Paris and Brussels stock exchanges (GSZ) and is represented in the main international indices: CAC 40, BEL 20, DJ 
Euro Stoxx 50, Euronext 100, FTSE Eurotop 100, MSCI Europe and Euronext Vigeo (World 120, Eurozone 120, Europe 
120 and France 20). 
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INTRODUCTION 
Invention, investment, and construction of sustainable infrastructure are pivotal in planning for the 
sustainable development of cities worldwide.  Sustainable infrastructure is a term that is rising on the urban 
agenda, but what does sustainable infrastructure really mean?  Why should cities and their partners invest in 
sustainable infrastructure?  What makes infrastructure sustainable?  How do investments in the “right” 
technology and infrastructure contribute to overall sustainable development in cities?  

Yesterday’s planning for wide scale investment in infrastructure during the post-war period, has affected 
how we live in cities today.  Today’s infrastructure creates a physical footprint that will shape cities for at 
least the next 50 years.  Given the scale of demand for infrastructure, this is a pivotal moment in the urban 
cycle.  It holds potential for ‘getting it right’ this time around.  In order for cities to keep up with 
environmental stress and rapid urbanization, cities will need to be smart about their investments in 
infrastructure.   

The McKinsey Global Institute estimates that the world needs to increase investments in infrastructure by 60 
percent (approximately $57 trillion) over the next 18 years in order to support economic growth and 
urbanization (Dobbs et al).  This is a country-based estimate; infrastructure needs in some urban areas can be 
even more concentrated with specific local stakes to tackle.  Much of the literature on sustainable 
infrastructure has been written at the country level, which fails to capture the urban nature of the issues; 
therefore, it is vital that we move this debate and scope of analysis from the scale of the country to the city.  

The evolving complexity of urban environments, advancing technologies, ageing infrastructure, and rapid 
urban population growth creates challenges and opportunities for cities that are currently the result of 20th 
century planning and development.  Cities face the challenge of replacing the existing stock of aging 
infrastructure, determining the scope of demand for new infrastructure, and assessing the extent to which 
new infrastructure is capable of contributing to more efficient city building.  

Infrastructure not only affects the built environment of a city, but also contributes to long-lasting 
environmental, economic, and social impacts.  Cities are a convergence of systems: transportation, housing 
and buildings, water and sanitation, communication, technical, and mechanical.  What is required to meet 
present needs and accommodate rapid growth without compromising the capacity to meet future needs? 

How can we plan for future needs and make better and smarter investments?  The answer is in the numbers.  
As cities continue to grow and become more complex, urban-based data and the collection of city indicators 
that are standardized globally, is a critical foundation for effective leadership.  The past six years of work by 
the Global City Indicators Facility (GCIF) responds to this urgent need for globally standardized city 
indicators and provides a framework for comparative analysis and learning.  The GCIF framework has now 
been developed into the first ever ISO Standard for cities, ISO 37120 Sustainable Development of Communities 
-- Indicators for City Services and Quality of Life. ISO 37120, which was published in 2014 by the International 
Organization for Standardization (ISO), contains 100 indicators with globally standardized definitions and 
methodologies that enables city-to-city learning and allows for cities to set their own targets and 
benchmarks (see Box 1 for more information about next steps for GCIF and ISO 37120).   

More informed cities can lead to transformative decision making.  Investments in infrastructure are costly, 
and therefore data is required to help inform assessments on needs, trends, benefits, and outcomes.  Data 
can contribute to the development of strategic technology and innovations; cost-effective solutions for 
infrastructure investments; and, smarter, healthier futures for citizens.   
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BOX 1: The World Council on City Data
The World Council on City Data (WCCD), launched in May 2014 at the Global Cities Summit in Toronto, was 
established to take this critical data agenda forward.  It is the next step for the GCIF following the 
publication of ISO 37120, the new international standard on city metrics.  The WCCD created the first 
certification system and Global City Registry for ISO 37120.  It coordinates all efforts on city data to ensure a 
consistent and comprehensive platform for standardized urban metrics through ISO 37120 and other 
standards under development. The WCCD hosts independently verified ISO 37120 data on a cutting edge 
open web portal.  

This verified city data allows for optimal performance management of cities with the goal of improving 
overall quality of life for citizens.  The common framework for urban metrics enables sharing amongst social 
agents and public entities for the sustainable development of cities around the world. Overall, this 
organization is a global hub for creative learning and partnerships that facilitates the building of smart, 
innovative, resilient, and more livable cities.  For more information on ISO 37120 certification and the WCCD 
please visit www.dataforcities.org.  To see the full list of ISO 37120 indicators, please refer to the Appendix.   

 

SECTION 1.0 - SUSTAINABLE INFRASTRUCTURE: A FOUNDATION FOR 
SUSTAINABLE CITIES 
1.1 What is sustainable infrastructure? 
Sustainable infrastructure is rooted within the broader context of sustainable development.  While there are 
numerous definitions of sustainable development, many start with the definition provided in the 1987 
Brundtland Report: “development that meets the needs of the present without compromising the ability of 
future generations to meet their own needs” (UN, 1987).  Sustainable development and sustainable 
infrastructure are grounded in an understanding of development which strives to meet the essential needs 
of all people without overstepping the limitations of the natural environment. 

Infrastructure is the interconnected physical and organizational structures, services, and systems that 
support the day-to-day functioning of a society and its economy.  A city’s infrastructure includes: waste 
management, water, sanitation, energy systems, and telecommunication and transport networks.   

 

 

Sustainable infrastructure is that which is designed, developed, maintained, reused, and operated in 
a way that ensures minimal strain on resources, the environment, and the economy; ensuring balance 
between a city’s present and future social, economic, and environmental needs.  Sustainable 
infrastructure contributes to enhanced public health and welfare, social equity, and diversity (NTNU, 2012; 
CRC, 2012; Sahely et al, 2005).   
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In a city context, sustainable infrastructure must achieve a balance between a city’s social, economic, and 
environmental needs (Toppeta 2010; Fischer & Amekudzi, 2011; Sahely et al, 2005).  It is important that 
infrastructure is resilient as cities are increasingly facing extreme weather and other natural disasters. It must 
be able to efficiently and dependably deliver services over a long period of time.  There must be minimal 
reliance on non-renewable resources in a way that contributes positively to society and to economic 
competitiveness (International Federation of Consulting Engineers, 2012).  Ultimately, sustainable 
infrastructure meets society’s present needs without compromising future generations’ ability to meet their 
own (WCED, 1987).  

 

1.2 Key Factors Influencing the Need to Re-think Investment in Infrastructure across Cities 
Worldwide  
Several global factors have coalesced to create the impetus for the development of new investment 
strategies for more sustainable infrastructure in cities. These include: 

• A growing urban population that is placing greater stress on existing infrastructure and creating 
unprecedented scales of demand for new infrastructure investment;  

• Aging and deteriorating infrastructure, which creates waste and inefficiencies within cities;  
• The financial stresses and competing priorities that exert pressure on government budgets 

 

1.2.1 A Growing Urban Population 
Sustainable infrastructure is particularly important in a global context of urbanization.  We are living in an 
increasingly urbanized world, where many cities’ infrastructure systems are already strained or unable to 
service existing populations.  Population growth and an increased demand for efficient services will only 
deepen the burden on existing systems (Choguill, 1996; World Bank, 2005; and World Bank, 2012).  

More than half of the world’s 7 billion people live in cities. This number is expected to increase to 70 percent 
by 2050 (see Figure 1) (GCIF 2014; World Bank, 2005; Atkins, 2012; Oliver, 2008).  There are now more than 
450 cities worldwide with greater than 1 million inhabitants (UNDESA, 2014a).  

The stress on city infrastructure will continue to grow rapidly in the short term, as some 200,000 people on 
average will be added to the world’s urban population each day between now and 2020, with 93% of this 
daily increase expected to take place in developing regions (UNDESA, 2014c; UNHABITAT 2012/13). Cities in 
developing countries will eventually be home to 80 percent of the world’s urban population (UNHABITAT, 
2007).  Any gap in urban infrastructure and services especially impacts residents that are marginalized 
and/or in poverty (World Bank, 2005). 

Without increased emphasis on sustainable infrastructure, and in the face of a growing urban population, 
problems like road congestion and power outages will only get worse and sanitary conditions will also 
deteriorate (World Bank, 2012; World Bank, 2005; Toppeta, 2010). 
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Figure 1: Global population living in cities, by year 

 

1.2.2 Ageing and deteriorating infrastructure 
Worldwide, urban areas face the increasingly pressing issue of aging and deteriorating infrastructure (Sahely 
et al, 2005).  Financial and environmental sustainability relies on the efficiency of infrastructure.  Yet 
inefficiency and waste within infrastructure systems remains a significant problem in many cities around the 
world (World Bank, 2005). Topetta (2010) estimates that some municipalities lose up to 50 percent or more 
of their water through leaky infrastructure.  Water loss through leakage and electrical power failures cause 
not only wasteful delivery of already scarce resources, but also costly inefficiencies for households and 
businesses.   

Deteriorating wastewater treatment plants is another major problem facing many growing cities; these 
plants are either not functioning or function significantly below capacity (Jacobsen et al., 2012).  Poor or 
inadequate sanitation and water infrastructure can have severe health impacts through the spread of 
waterborne diseases, which leads to greater incidences of child mortality (World Bank, 2005; ENHIS, 2007).  
With approximately 60 percent of domestic water use occurring in cities and the predicted six fold increase 
in demand for water over the next few decades, poorly maintained infrastructure could create significant 
resource and financial waste as well as greater water stress and shortages (Toppeta, 2010).  Future 
investment into sustainable water and wastewater infrastructure in cities is critical for sustainable 
development worldwide. 

Electrical infrastructure is vital for industrialization, trade, and economic development (Schwartz, 2009).  Yet 
inefficient and inadequate electricity infrastructure continues to be an issue for many cities, especially those 
in developing countries.  Common challenges faced by cities include overtaxed electrical power grids and 
power failures (Siemens, 2012).  In South Asia, many cities lose more than 25 percent of their power due to 
inefficiencies (World Bank, 2005).  Power outages also account for significant financial losses for cities and 
their economies.  With extreme weather events in cities, power failures have become common and costly. In 
the Middle East, firms reported a 6 percent drop in their annual sales due to electricity outages.  In 
Azerbaijan, the value of power loss equalled roughly 3 percent of the country’s GDP (World Bank, 2005).  
With an increasing demand for electricity in growing urban areas, the need to improve the quality, efficiency, 
and resilience of electrical infrastructure is mounting. Resilient infrastructure and smarter investments are 
essential components of a sustainable infrastructure system for cities. 
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1.2.3 The financial stresses and competing government priorities 
There is a growing gap between infrastructure demands and the resources available to governments to 
meet them (Deloitte, 2006).  In the wake of the recent global financial crisis, city officials and policy makers 
are struggling to develop and/or upgrade infrastructure and services while dealing with deficits (Dobbs et al, 
2013).  Funding for maintenance and investment in new infrastructure faces competing demands across 
cities’ budgets.  Population growth and the high cost of resources and technology only add to the challenge 
of developing resilient infrastructure (Dobbs et al, 2013). 

The McKinsey Global Institute estimates that globally, a minimum $57 trillion in infrastructure investment 
over the next 15 years is needed to keep pace with population and economic growth (Dobbs et al, 2013).  
This estimate does not take into account the cost of meeting development goals and making infrastructure 
resilient to climate change (Dobbs et al, 2013). The African continent on its own requires approximately $40 
billion a year for investment in basic infrastructure (AfDB, 2010). 

In developing countries, between 5.5 and 9 percent of a country’s annual GDP is needed to build and 
maintain infrastructure that keeps up with population growth and demand.  However, governments in 
developing countries are only spending 2 to 4 percent of their GDP on infrastructure (Dobbs et al., 2013; 
World Bank, 2005).  The cost of maintaining and developing sustainable infrastructure can be quite high, but 
neglect could lead to even higher costs.  Investing in infrastructure is a basic prerequisite for a stable 
economy. 

McKinsey’s 2013 report on infrastructure productivity suggests that $1 trillion in annual savings could be 
made from a viable 60 percent improvement in infrastructure productivity (Dobbs et al.).  Moreover, under-
investment in infrastructure impedes economic growth, poverty reduction, and human development (World 
Bank, 2005).  For instance, poor quality telecommunication and transportation infrastructure (e.g. roads, 
railways, ports, and airports) can limit trade opportunities for business (European Commission, 2012).  

 

 

 

SECTION 2.0 - IMPLEMENTING SUSTAINABLE INFRASTRUCTURE: 
REQUIREMENTS 
Implementing locally appropriate sustainable infrastructure depends upon effective management and 
evidence-based policy making.  Urban infrastructure planning is often limited by the lack of research and 
information at the city level.  The GCIF has worked to build the first ever ISO Standard for cities, ISO 37120. 
These indicators, which were developed using the GCIF framework, can track trends, measure 
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implementation success rates, refine policy choices, and steer investments.  The ISO 37120 Standard can 
help inform, identify, and assess sustainable infrastructure needs, thereby improving the efficiency of service 
delivery. 

Every city is unique and sustainable strategies that work well in some cities can be inappropriate in others. 
Consequently, each city requires locally appropriate strategies for developing sustainable infrastructure. 
While there is no standard model for developing and delivering sustainable infrastructure services, the 
following elements in Figure 2 should be taken into consideration when discussing the development of 
sustainable infrastructure: 

 

 

F igure  2 : Elements of sustainable infrastructure 
 

The following sections will outline each element’s importance and how GCIF data can help cities adopt 
sustainable infrastructure models.  It will also identify strategies that cities have employed as they develop 
sustainable infrastructure.   

 

2.1 Provide Essential Services to All: 
Investment in infrastructure plays an important part in building inclusive cities by giving equal access to 
essential public goods and services such as water, sanitation, transit, and energy.  These services are an 
important determinant of public health and quality of life. Poor sanitation can have significant adverse 
health implications (UNHABITAT, 2008).  Approximately 2 million children die every year as a result of 
preventable diarrhea, of which poor sanitation including poor collection and treatment of wastewater are 
contributors (Plan Canada, 2012).  Everyone has the right to a standard of living adequate for health and 
well-being, as stated in the Universal Declaration of Human Rights (UN, 1948).  The UN recognizes that 
access to improved drinking water and basic sanitation are fundamental human rights vital for the health 
and well-being of all people, as reflected in the Millennium Development Goals (UN, 2012, WHO, 2011, 
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ENHIS, 2007, and World Bank, 2008a).  Essential services help to improve air quality and prevent and stem 
severe epidemics and pest infestations.  

Investment in essential services enhances quality of living and also augments stability in economic 
development of a city’s businesses and industry.  Healthy residents are more likely to become productive, 
contributing members of their community and city.  Increased access to essential services in many cities of 
the developing world can contribute to increased education enrollment rates as children are freed from 
previously time consuming household chores that were completed to attain these services, such as 
collecting water from remote sources.  Furthermore, having access to services can also increase the amount 
of time individuals have for recreation and leisure, which is important for people’s health, mental well-being, 
and social inclusion.   

GCIF indicators help to identify service gaps and places for targeted investment and infrastructure 
improvement.  GCIF indicators can also help to point out potential risks related to under-investment in these 
infrastructure systems.  For instance, GCIF data shows that wastewater infrastructure in high and low income 
cities differ greatly (see Figure 3). The average wastewater collection and treatment rates are highest in high 
income GCIF member cities (95 percent wastewater collected and only one percent of wastewater receiving 
no treatment), while the lower-middle and low income GCIF member cities have a much lower average rates 
(55 percent wastewater collected and 56 percent wastewater receiving no treatment).1  Taken at an 
individual city level, this disaggregated data points to investment needs for new and upgraded wastewater 
infrastructure in lower-middle and low income cities – cities that are also expected to see tremendous 
population growth.  
 

 
Figure 3: City population with wastewater collection (%) and wastewater receiving no treatment (%) 
 

                                                               
1 Cities income levels are categorized in accordance with World Bank classifications.  The World Bank divides income 
levels according to 2011 GNI per capita. The groups are: low income, $1,025 or less; lower middle income, $1,026 - 
$4,035; upper middle income, $4,036 - $12,475; and high income, $12,476 or more (World Bank, 2013). 
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BOX 2: Strategies for Providing Essential Services
• Energy Efficient Lighting - Sustainable Model in Lighting Everywhere (SMILE) was developed as a 

response to the 1.6 billion people who live in areas with unreliable energy systems and little or no access 
to electrical grids.  Sustainable energy-efficient lighting products (e.g. UDAY – a rechargeable portable 
lantern and KIRAN – a hand-cranked LED flashlight) provide off-grid consumers with affordable and 
sustainable lighting system (Philips, 2013).   

• Community Involvement in Essential Service Delivery - LYDEC, a subsidiary of SUEZ ENVIRONNEMENT, 
managed the provision of electricity, water and sanitation services in Greater Casablanca.  The effective 
administration of these services was initially littered with challenges: large slums had been built off the 
grid and illegal electricity use was both rampant and the source of numerous injuries.  To address these 
shortcomings, LYDEC appointed community representatives to serve as local points of sale, each 
representing a twenty-home area.  The company likewise trained local electrical contractors in adapting 
outmoded equipment to contemporary standards and launched a tightly-focused outreach program on 
improving service delivery throughout the city.  Feedback from this and other studies led to the 
development of a “collective to individual meter” system, tailored to individual communities. LYDEC 
connected 30,000 poor households to electricity in 120 slums, or 75 percent of the region’s low-income 
neighbourhoods.  The company, along with partner organizations, also extended access to water and 
sanitation services to over 250,000 homes.  They reduced water loss and flooding and increased access to 
running water by greater than 20 percent (GDF SUEZ, 2005; Hatem, 2007). 

 

2.2 Connect the Urban Area: 
Thriving urban areas are highly connected in terms of their transportation and information and 
communication technology (ICT) systems. Transportation and ICT systems are critical elements of both a 
modern economy and an inclusive society.  These systems allow for the movement of goods, people, and 
information.  Transportation and ICT systems allow individuals to connect to the services they need, 
including access to health and educational facilities, as well as areas of cultural and recreational importance.  
Transportation and ICT systems are also imperative for businesses that require access to transportation and 
ICT networks for the purposes of trade, goods movement, service provision, and information sharing. Cities 
serve as logistics platforms, the places where major highways, port facilities and international airports 
converge.  Ultimately they act as marketing and distribution centres for moving people and products. 
 

BOX 3: Focus on GCIF and ISO 37120 Indicators
GCIF and ISO 37120 have a number of indicators that can help cities to plan efficient transportation and ICT 
infrastructure projects.  Density data is available by both population per square kilometre and dwellings per 
square kilometre, and can be an indicator of the efficiency levels of the systems that can be achieved in a 
city based on its current built environment.  It can also be used as a reference alongside new infrastructure 
projects that with other policies are meant to support a denser, more efficient city in the future.  High 
capacity public transit, light passenger transit, automobiles, two-wheel motorized vehicles, bicycle lanes, 
modal split, air connectivity, and annual public transit trips per capita can help a city to assess its current 
transportation infrastructure and compare to other cities.  Number of internet, telephone, and cell phone 
connections can be indicators of the ease of communication and accessibility of information in a city.  
Altogether, these indicators can inform cities on the state of their transportation and ICT infrastructure 
systems in comparison to others and provide direction for future investment. 
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Robust urban centres also have strong ICT capacity.  ICT provides different opportunities to cities in various 
stages of development.  It enables cities to integrate into global production chains and decreases the impact 
of distance and time (World Bank, 2008b).  By diminishing the effect of distance, ICT infrastructure provides 
accessibility to information and virtual services without the need for physical mobility. They allow for quick 
information sharing and can decrease the carbon footprint of cities, while improving the quality of life for 
citizens.  Strong ICT networks can also foster participatory communication, as they facilitate the flow of 
information between citizens. 
 

 
Figure 4: Number of telephone connections per 100,000 population. Attribution to landlines and cellphones varies across cities 
 

As illustrated in Figure 4, cellphones make up the largest percentage of overall telephone connections in 
many cities, particularly in poorer developing cities where mobile phone technology has tended to leapfrog 
over investment in landlines. By contrast, Ile-de-France and Toronto have a greater number of landline 
connections than cellphone connections. However, many of the cities that have high landline connections 
have some of the highest overall connection rates.2  Ile-de-France, for example has a nearly 2:1 connection 
rate; with two phone connections – either cellphone or landline – for each person.  Connection types vary 
between cities for a number of reasons, including differences in behavioral habits and varying rates of 
technological adaption.  High-income cities are more likely to have a higher number of both landline and 
cellphone connections than the low income cities (Donner, 2008).  

Connectivity in urban areas depends on the systems of transportation and communication that are laid 
down and the resulting city that grows up around them over time.  Density is a key factor in the ability to 
provide and sustain infrastructure, particularly given the costs of infrastructure development.  Following the 
global trend towards urban sprawl, planners and policy makers are increasingly focused on developing 
dense, transit-oriented, and walkable neighbourhoods. 

Denser cities are considered to foster more social interaction, which leads to a higher number of 
transactions, affecting the social and economic life of the city. Physical proximity also supports more efficient 
                                                               
2 Overall connection rate refers to both cellphone connections and landline connections. 
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transportation and communications systems, thereby improving accessibility and mobility.  Infrastructure 
and the development of dense, sustainable cities support more positive social, economic, and 
environmental outcomes.  Denser communities can support a more efficient delivery of hard-wired services 
such as fibre optics, while the expansion of mobile networks provides new opportunities to cities that are 
not ‘wired-in’.  

Conversely, cities characterized by urban sprawl present longer distances to overcome with fewer 
transportation options, requiring a more extensive transportation system.  This can correlate to social 
isolation, and economic and environmental costs associated with increased traffic congestion, and 
inefficient mobility patterns. 

However, there is a need to recognize that high density cities can lead to higher heat island effects, 
complicated resilience, and lower wellbeing for urban inhabitants, if not designed and planned well.  While 
high density cities can offer improved access to goods and services, they can also be characterized by 
overcrowding and a deficiency of green space.  High density cities with different urban patterns have 
reduced some of these potential drawbacks. Density should be thought of in terms of urban pattern in order 
to optimize social and environmental outcomes. Therefore, urban development strategies for higher quality 
of life need to strike a balance between environmental wellbeing, efficient urban pattern, and density. 

 

BOX 4: Strategies to Connect Urban Areas
• Integrated Emergency Management - Due to growing concerns about urban flooding, landslides and 

traffic gridlock, the City of Rio de Janeiro has partnered with IBM to found a municipal operations center 
designed to both simplify and enhance the functions of local government.  The center combines data and 
information from more than 30 city and state agencies, in addition to private utility and transportation 
companies, to empower public officials to collaborate on logistic and emergency management challenges 
in real time.  In the center’s main room, dozens of operations managers monitor images and data on an 80 
sq. m screen.  Together, they examine weather, traffic, police and medical service as they happen and 
strive to integrate city services within a single command and control system.  If bottlenecks emerge in one 
part of the city, center staff is equipped to notify area motorists via text message.  Should heavy rains 
provoke risk of flooding or landslides, community sirens have been installed to alert locals to potential 
danger.  According to Mayor Eduardo Paes, the center represents a public investment of roughly $14 
million, significant for a city that continues to balance its budget.  If those funds, however, ultimately 
contribute to a more efficient, data-driven system for managing Rio’s complex urban ecosystem, they will 
have been well worth the cost (Singer, 2012; Hamm, 2012). 

• ICT Uses in Transportation - Changes in communications technology have opened the door to a host of 
advances in the area of transportation.  For instance, Zipcar is a car-sharing business that allows customers 
to rent company cars by the hour or day; Avego offers an online app permitting users to locate area 
rideshare opportunities; and RelayRides serves as a platform for car owners to rent their vehicles to 
interested applicants.  Companies like INRIX and TomTom provide users with real-time information on 
traffic conditions in cities all over the world.  Carpooling.org permits drivers to sell empty seats in their 
cars in the same way as a bus or rail company.  Most recently, students and researchers at the 
Massachusetts Institute of Technology’s Media Lab have launched a “CityCar” prototype, roughly a third 
the size of a traditional automobile and powered by four robotic wheels that allow the car to pivot in tight 
spaces and contract when parked. (Fishman, 2012; Kahn, 2012). 
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2.3 Optimize Resources: 
Resources at a city’s disposal can be of the natural (water, land, air, and minerals), economic (commodities, 
services, or other assets used to produce goods and services to meet citizen demands), and financial 
(municipal budgets, bonds, credit, and public-private partnership financing) varieties (McConnel et al., 2011).  
The aim of cities should be to ensure the optimal sustainability of their resources. 

 

2.3.1 Interconnectedness in infrastructure systems 
Systems can be made more efficient, and governments can help optimize resource use, through greater 
infrastructure interconnectedness.  Interconnected infrastructure has advantages: for example, electricity 
transmission has been made much more efficient over the last 100 years through infrastructure 
improvements, notably our ability to connect multiple generating plants over a wide area. 

However, interconnected infrastructure also has disadvantages.  Modern economies rely on massive 
networks of infrastructure systems, including transportation networks, pipelines, and electrical grids 
(Michigan Engineering, 2013).  Recent natural catastrophes, including Hurricane Katrina in 2005 and 
Hurricane Sandy in 2012, have shown that connected infrastructure is only as resilient as its least resilient 
point of interconnection.  A disruption in one system (e.g., the electricity grid) affects any other system that 
relies on it (e.g., the telecommunications system) (Mitchell et al., 2003).  Disruptions are detrimental to a 
city’s economy, and they affect small and large businesses, industries, and households alike.  This is why 
smart grids are important because they use technologies that can detect faults in the system, and adjust 
automatically. 

It is important for urban planners to note, from an early stage in the planning process, the positive and 
negative effects of infrastructure systems’ interconnected nature.  In order to make infrastructure more 
resilient and less susceptible to future disruption, parallel systems with multiple connections may be 
required.  

 

2.3.2 Circular and functional economies 
As resources become scarcer - especially those of the financial nature - cities might be well served by moving 
to a circular economic model.  A circular economy captures materials “so that today’s goods are 
remanufactured or reused to become tomorrow’s goods” (Green Alliance, 2013).  A circular economic model 
is a departure from the more linear economic models where resources are used once, then discarded.  A 
circular economy makes better use of resources and helps to mitigate negative environmental impacts.  

Improved waste management practices, such as recycling, help cities to optimize their resources and to 
move towards a more circular economy.  Figure 5 shows recycling rates in cities by GDP per capita and total 
solid waste recycled per capita.  While great variation within countries is shown, those cities with higher 
rates of recycling are more often in higher income countries.  In the case of lower income cities, rates of 
waste recycling on average are low, which often reflects the lack of formal infrastructure services available to 
support formal municipal recycling programs. 
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F igure  5 : Solid waste that is recycled (%) by GDP per capita (USD)  

 

Another economic model that can also help cities make the most of their resources is that of the “functional 
economy”.  Functional economies optimize the use or function of goods and services and better manage 
existing resources.  In other words, a functional economy is based on the principle of selling a service rather 
than selling a product.  The economic objective of the functional economy “is to create the highest possible 
use value for the longest possible time while consuming as few material resources and energy as possible” 
(Stahel, 1986).   

For example, people can buy the use of a car rather than the car itself through a car rental business or car 
sharing.  Selling photocopies rather than selling copy machines is another typical example.  A functional 
economy focuses on functions needed by a consumer or a client rather than on the property of the 
associated goods.  This leads to optimizing the resources available (e.g., the number of cars produced and 
the necessary areas of parking). 

The concepts of the circular and functional economies offer valuable lessons for cities.  Optimizing resource 
use provides cities with the best possible performance from their infrastructure, and will benefit a city’s long-
term economic and environmental well-being.  
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BOX 5: Strategies for Optimizing Resources
• Circular Economy – Optimizing resources can be done through methane and biogas recovery.  

Biomethane is a combustible gas and a renewable energy source, which is produced by the 
transformation of organic matter (wood, plants, and other organic waste such as sewage sludge from 
domestic, agricultural, and industrial sources).  It has many uses such as heating, electricity, and fuel (GDF 
SUEZ, 2014).  

• Functional Economy – In Europe, the company Bla Bla Car has developed a car sharing service that allows 
car owners to share their vehicles and journeys with other people. This service helps to increase the 
number of people per car and reduce the environmental impacts of traffic use and congestion (Bla Bla Car, 
2015).   

• Resource Management – Optimizing resources can be done through resource management. For 
example, Cisco has developed an EnergyWise management system that allows IT operations and facilities 
to measure and adjust power usage across its network.  It uses an intelligent network based approach that 
monitors the power consumed and takes action to reduce power consumption across an entire corporate 
infrastructure.  This could have significant impact on global GHG emissions. EnergyWise is also designed 
to integrate future devices, network applications, and management tools (Cisco, 2009). GDF SUEZ has also 
developed a smart grid for a specific economic area called Smart ZAE (Zone d’Activité Economique). This 
project gathers all the technological solutions of smart grids to monitor and optimize renewable energy 
management (GDF SUEZ, 2012a). 

 

2.4 Plan Urban Development with Stakeholders: 
Planning and building infrastructure in cities that is ultimately sustainable is dependent upon a local 
governance system characterized by deep citizen involvement and inclusivity.  When city governance 
frameworks are politically accountable, cities can become platforms for sustainability.  A city that prides itself 
on open, transparent, and inclusive governing principles, enhances its attractiveness as a place to live, to 
work and to do business, and ensures a solid basis for innovation and prosperity. Conversely, poor 
governance frameworks can have a significant impact on a city’s social, environmental, and economic 
sustainability and worsen inequality between inhabitants.   

Including a diverse set of stakeholders in the urban planning process is critical to creating liveable, 
sustainable cities, where citizens are active players in determining their quality of life. An inclusive political 
consultation process should engage long-term residents, international migrants, low income and 
marginalized groups, national minorities, and indigenous peoples. Including stakeholders in the design of 
infrastructure and urban space legitimizes the urban planning process and allows cities to leverage their 
stakeholders’ expertise (HLURB, 2001).  

The consultation process, when paired with accurate city-level data, can empower city planning.  While GCIF 
indicators are often used to measure a city’s overall performance, mapping tools allow cities to also use GCIF 
indicators to measure performance on a neighbourhood level (see Box 6).  
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BOX 6: Strategies for Planning Urban Development with Stakeholders 
• Using Data as a Foundation for Public Consultations – The City of Rotterdam in the Netherlands uses 

Geographic Information System (GIS) mapping of GCIF indicators in order to assess local needs at the 
neighbourhood level to engage stakeholders.  Rotterdam uses GCIF data as a platform for discussion with 
stakeholders to prioritize those issues that neighbourhoods would like to see addressed.  For example, by 
mapping electricity use and income level by neighbourhood, stakeholders became aware of a higher level 
of electricity consumption in low income neighbourhoods.  This has led to renewed discussions on the 
affordability of electricity as it pertains to lower socioeconomic groups.  Being able to identify such needs 
at the neighbourhood level has enabled Rotterdam to engage and work with community groups to create 
tailored solutions. The use of GIS mapping in interactions between the City and its stakeholders has also 
legitimized the process by providing all actors with accurate data, as well as input in determining priorities 
for the local government. 

• Public Consultations Leading to Green Solutions - Launched in 2008, the Koshigaya Lake Town in Japan 
is a 226 ha urban redevelopment project composed of 7,000 residences and an estimated 22,400 
residents. The development sits next to a large retention pond which serves as a seasonal floodway and 
water store.  The man-made lake’s extensive water surface limits the “urban heat island” effect and also 
doubles as a city reservoir.  The pond’s centrality to the Town’s design is a product of extensive public 
consultations.  After decades of environmental degradation and misuse of water resources, area residents 
expressed a strong desire for a new ethic of conservation and sustainability.  These meetings resulted in a 
new “green” proposal for the area’s redevelopment. In addition to a naturalized pond that would serve as 
a floodway, area coolant and reservoir, new plans included designs for the largest solar heating system in 
Japan, photovoltaic commercial facilities and urban rainwater storage.  The community was built so that 
no residents would live further than 1 km from Lake Town train station (ALMEC Corporation, 2011) 

 

2.5 Adapt to External Pressures and Ensure Resilience  
Infrastructure must be designed to be dynamic and responsive to external pressures so that cities can cope 
with global challenges at a local scale, including extreme weather events, rising sea levels, and mean 
temperature change (The City of New York, 2007; McCarney, 2009). 

With the increasing number of environmental changes and extreme weather events associated with climate 
change, the ability to adapt is becoming more essential.  Climate change has significant implications for 
economies and infrastructure planning, management, and delivery.  Impoverished communities are 
particularly vulnerable to these impacts and pressures (World Bank, 2008b and World Bank, 2010). 

Developing countries are likely to assume 75 percent of the global costs associated with the damage related 
to climate change.  Sub-Saharan Africa has been most affected by drought and South and Southeast Asia are 
disproportionately flood-affected (World Bank, 2008b and World Bank, 2010).  In September 2014, strong 
monsoons resulted in severe flooding across South Asia and China, and contributed to more than 250 
deaths and the destruction of thousands of homes and businesses as well as other physical infrastructure 
including bridges and roadways.  China estimates that the cost of flood damages in the country will exceed 
$530 million (US) (Bower et al., 2014).  

The developed world is not immune to the impacts of climate change.  There is no better example of this 
than the damage caused by Hurricane Sandy.  In the fall of 2012, Hurricane Sandy exposed urban 
vulnerabilities in cities along the Atlantic coast.  Servers were down; electrical connections were lost; cellular 
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service was disrupted; public transit mostly halted -- business and civic leaders were forced to find new ways 
to maintain the continuity of vital services (Carew, 2012).  

The increase in severe weather events and natural disasters has highlighted the need for cities to augment 
their ability to withstand the disaster risks they may face, and to mitigate and respond to such risks in way 
that minimizes the impact of severe weather events and natural disasters on the social, environmental, and 
economic infrastructure of the city. As such, a critical aspect of the creation of resilient cities is the 
construction of physical infrastructure that has the capacity to absorb the shocks and stresses created by 
extreme weather events. As municipalities plan, design, and implement sustainable infrastructure projects, 
they will need to consider the impact of extreme weather and natural disasters on the city’s physical 
infrastructure, in order to build resiliency.   

As cities prepare for the impacts of climate change, performance measurement standards can help cities 
adapt to external pressures and improve resiliency to extreme weather and natural disasters. Additional 
indicators on resilience are currently being developed within the ISO, led by the World Council on City Data 
(WCCD). This new ISO Standard (ISO 37121) will facilitate measurement of cities’ progress towards disaster 
resiliency targets.   

Together with the WCCD and the set of ISO 31720 city indicators, the ISO 37121 city indicators will also assist 
in the measurement of progress by cities in reaching the Sustainable Development Goal (SDG) targets.  The 
ISO city indicators are particularly important in light of the approval by the UN Open Working Group (OWG) 
of the inclusion of an urban focused SDG at the conclusion of Thirteenth and final session in July 2014, the 
first step in the SDG development progress.  WCCD, ISO 37120, and ISO 37121 offer accurate, independently 
certified data that will support the proposed Urban SDG: “Goal 11 – Make cities and human settlements 
inclusive, safe, resilient and sustainable” (UNDESA, 2014b). 

 

BOX 7: Strategies for Adapting to External Pressures and Ensuring Resilience
• Hybrid Energy Systems – Integrating two or more energy technologies can help cities achieve sustainable 

energy systems in the face of climate change. Hybrid technologies, such as wind combined with pump 
storage or solar with fuel cells, can reduce the financial and energy risk of relying on one type of 
renewable energy.  Diversifying supply systems can help provide a seamless energy supply, in the event 
that one system goes down, and can cut CO2 emissions.  For instance, 20 percent of Denmark’s energy is 
wind generated, which has reduced its CO2 emissions (Clark & Lund, 2008 and GDF SUEZ, 2011). 

• Flood Mitigation - According to Bloomberg L.P., Hurricane Sandy’s total economic costs will exceed $20 
billion.  The severity of Hurricane Sandy’s damage has drawn calls for more drastic action, including the 
construction of a city dike and harbor barrier.  The Arup Group, however, estimates that an effective 
barrier would cost the city upwards of $29 billion.  As a result, local governments have moved to promote 
a handful of smaller, but arguably more sustainable solutions.  The new Hunter’s Point South 
development, for instance, has been designed as a green, mixed-income neighborhood, bounded by an 
11-acre waterfront park.  Besides re-naturalizing elements of the area’s shoreline, the development will 
include storm water planters and bio-swells to reduce rain and sea-water overflow, while a third of new 
pavement will be made from porous concrete (Burritt & Sullivan, 2012; Bapna, 2012; Lee, 2012; ARUP, 
2012). 
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• Permeable Pavement – Permeable pavement refers to paving materials that promote the absorption of 
rain and snowfall, thereby mitigating flood risks.  The most common varieties of permeable pavement 
materials are made from concrete, stone and/or plastic blocks.  Each block contains a small opening, filled 
with sand, rocks and earth.  This space permits surface-level water to seep into the underlying soil and 
offers a modicum of “growing room” for grass and other herbaceous vegetation.  Besides enhancing the 
color and attractiveness of paved spaces, permeable blocks help to limit surface runoff during weak to 
medium-strength storms.  They are also effective in reducing local soil contamination and, in cities, the 
“urban heat island” effect. For these reasons, the City of Chicago has recently ground tested “permeable 
pavement” and aims to expand its use throughout the city (City of Chicago, 2013). 

• Earthquake Safeguards – The Shinkansen, or "Bullet Train", is a nation-wide network of high-speed rail 
lines in Japan. Despite the network’s remarkable speed and the region’s susceptibility to both earthquakes 
and typhoons, the Shinkansen has successfully transported seven billion passengers over the past fifty 
years without a single fatality due to derailment or collision.  According to a system review by engineers 
from the Massachusetts Institute of Technology (MIT), the Shinkansen’s stellar safety record can be 
credited to five basic safeguards that have been put in place: i) the testing, strengthening and reinforcing 
of the network’s tracks, ii) regular retrofitting of rail viaducts, iii) the installation of independent 
earthquake early-warning systems, iv) the development of enhanced breaking systems and, v) an 
automatic reduction in trains’ travel speeds. The safeguards that have ensured the safety of the Shinkansen’s 
passengers stand as a model for rail projects around the world (Si, 1996; Nakamura & Saita, 2004). 

 

ISO 37120 and ISO 37121 indicators will help guide cities in assessing infrastructure needs and making 
strategic sustainable infrastructure investments, based on indicators that reflect knowledge on external 
pressures, risk, and shocks. 

 

2.6 Include sustainability principles at all stages 
An understanding of sustainability is required at all phases of infrastructure design, planning, and 
implementation.  It cannot be engaged only at the conceptual level, but requires conscious decision-making 
at all phases of the project’s lifetime.   

Decisions made at one phase impact the decisions feasible in subsequent phases of the project.  While it is 
important that overarching principles of sustainability are integrated at all levels, it is widely acknowledged 
that “taking a sustainability perspective from the outset, which encourages consideration of all interests, 
risks and opportunities, reduces the chances of having to respond to pressures for change later on” (FIDIC, 
2012).  Early adoption of sustainability principles to guide projects and infrastructure investments in cities 
ensures the greatest impact in the long term.  

At the beginning of the project, it is necessary for planners and consultants to consider the best ways to 
achieve sustainability at the conceptual level and integrate the project’s goals with the city’s long term 
vision for sustainability (FIDIC, 2012).  Integration of these overarching objectives can help ensure that the 
most is made out of existing infrastructure, while incorporating sustainability principles into new projects 
(McKinsey, 2013).  It is at the initial stages of the project where broad sustainability goals can be integrated 
most effectively.  
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Infrastructure project proposals should also be evaluated using cost-benefit analyses during the design 
stage, so that the trade-offs are evaluated across all sustainability principles.  With declining cost curves for 
sustainable infrastructure, a transparent efficiency model is important to guide the project through 
implementation.  Decisions made in the middle stage of the project tend to be more often based around 
economic limitations and construction and design issues, while sustainability is considered secondarily.  
Cost-benefit analysis can help designers better understand the interaction and trade-offs between 
sustainability issues and project feasibility, ultimately leading to improved design (FIDIC, 2012; McKinsey, 
2013).  

Construction decisions have impacts on the resources used, including the use of renewable resources, and 
minimization of waste (FIDIC, 2012).  The “decisions made at this stage and their realization are determined 
by the skills of consulting engineers, contractors and operators” (FIDIC, 2012) and therefore education and 
competitive contracting are essential parts of the sustainable infrastructure process.  Further savings can be 
created by streamlining project delivery through a multi-pronged strategy, ranging from more effective 
management of stakeholder interests (including local citizens, government actors, business owners, and 
non-governmental organizations) to improvement in the proposal approval process.  Increasing the speed 
with which projects are implemented can result in significant savings that can be reinvested into sustainable 
practices at all levels of the project (McKinsey, 2013).  The promotion of best practices throughout all stages 
of design and construction is vital.  

Proper maintenance of infrastructure will extend the lives of ageing systems, reduce inefficiencies and 
increase the resiliency of physical infrastructure to extreme weather events. For instance, GCIF data shows 
that cities with higher gross operating budgets per capita tend to have, on average, less water loss than their 
city counterparts who spend less on operations (see Figure 6).  In addition, high income GCIF member cities 
show water losses of less than 20 percent, while upper-middle, lower-middle and low income cities show 
water losses of 20 to 50 percent.   

 

F igure  6 : Water loss (%) by budgets per capita  
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BOX 8 : Strategies for Long Term Sustainability - The City of Stockholm 
By 2030, the City of Stockholm is forecasted to have 25 percent more inhabitants (City of Stockholm, 2012).  
Economically, the Stockholm-Mälaren Region is thriving, making up 30 percent of Sweden’s gross national 
product and ranked in the top ten strongest regions in the European Union (County Administrative Board of 
Stockholm, 2011). Investment in sustainable infrastructure in the region is considered critical to meet the 
demands from this increased growth. In 2006, the City of Stockholm began laying the groundwork to realize 
sustainable growth in the Stockholm-Mälaren region through smart infrastructure planning and investment.  
Through its Vision for 2030, new City Plan and other strategic documents, the City of Stockholm has put an 
emphasis on sustainability principles at the outset of its transportation infrastructure planning. 

The Stockholm Agreement of 2007 - the result of negotiations between the Swedish government, the City 
of Stockholm, the County Council, and other municipalities - outlined new road and rail line construction 
projects for the next ten years and how they were to be funded (City of Stockholm, 2012).  The Stockholm 
Agreement recognized that while new roads will improve accessibility throughout the region, they could 
also induce demand by encouraging more people to choose car travel (City of Stockholm, 2012). As a result, 
efforts are being taken to optimize existing infrastructure, provide more travel alternatives, and plan for 
density.  

Recognizing that municipalities cannot finance infrastructure on their own, the Stockholm Agreement 
included co-financing agreements between the State, the County Council, and municipalities within the 
Stockholm region. Furthermore, to finance infrastructure expansion, a congestion tax was introduced in 
Stockholm in 2007. The congestion tax also aimed to make road traffic more efficient with reduced 
environmental impact. The success of Stockholm’s congestion tax has had several positive impacts. Shortly 
after its introduction, waiting times on access roads during peak hours were reduced by 50 percent, traffic in 
the city was reduced by 18 percent, and CO2 emissions in the inner city were cut by between 14 and 18 
percent (IBM, 2009; City of Stockholm, 2012). 

Objectives from the Stockholm Agreement are also reflected in the 2010 Stockholm City Plan – the Walkable 
City and the 2012 Stockholm Urban Mobility Strategy where an emphasis is made on attractive, high-
capacity public transport, world-class bicycle traffic, and pedestrian traffic for a walkable city.  The Urban 
Mobility Strategy indicates the need to limit traffic growth to achieve a transport system that is 
environmentally, economically, and socially robust and sustainable (City of Stockholm, 2012). The City Plan 
emphasizes that the design of traffic and street environments will have a major impact on creating a 
“cohesive urban environment with good condition for pedestrians and cyclists” (City of Stockholm, 2010).  
Each measure within the Strategy has been developed with the city’s long term vision for sustainability in 
mind.  

One result of the Urban Mobility Strategy has been increased mobility and reduced travel times on the City’s 
busiest bus routes.  Traffic planners implemented measures that reduced the bus route’s journey by 6 
minutes. Measures taken included merging bus stops, optimizing traffic light intervals, monitoring illegal 
parking along the bus route, and making intervals between the buses more equal (AF, 2014).  The City 
recognizes that addressing congestion requires a more holistic approach to the region’s transport system, 
including optimizing existing infrastructure and finding efficiencies (City of Stockholm, 2010).  Integrating 
sustainability principles at all stages of its transportation infrastructure planning and design, will ensure that 
infrastructure projects in the City of Stockholm have a long-term impact in the Region. 
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SECTION 3.0 - INFRASTRUCTURE FINANCING TOOLS 
Citizens, advocacy groups for sustainable development, academics, and political leadership can agree on the 
premise of sustainable infrastructure and on the long-term necessity of investment in sustainable 
infrastructure, but the question remains how will municipal governments fund sustainable infrastructure 
investments in cities?  

The high capital costs of investing in sustainable infrastructure can prevent governments from making these 
investments at all.  According to McKinsey’s recent report on sustainable infrastructure, there are four key 
barriers against even maintaining current levels of sustainable infrastructure investment: 1) fiscal pressures 
limit funds for direct public investment; 2) the availability of financing for municipalities is limited; 3) there 
are a higher proportion of high-risk projects being proposed, which is discouraging equity-type investment 
opportunities; and 4) the cost of the resources needed for sustainable infrastructure are growing (McKinsey, 
2013). Furthermore, the sheer scale of needs and expansive demands for sustainable infrastructure highlight 
the limited financial capacities of municipalities to either ‘go it alone’ or in partnership with other agencies 
and corporate partners.  As a result, there is an urgent need to increase the productivity of current 
infrastructure investments, so that each dollar spent on infrastructure projects goes further.  

 

3.1 Financing Sustainable Infrastructures 
Sustainable infrastructure has traditionally been financed through a combination of grants from higher 
levels of governments, municipal debt, aid resources, user fees and tolls, municipal bonds, credit alliances, or 
the implementation of higher taxes on an already limited menu of municipal taxation.  Many of these 
revenue generating solutions can be politically unpopular. 

Municipal governments around the world are increasingly looking for new and innovative ways to finance 
infrastructure projects.  As discussed in Section 1.2, this is, in part, a result of increasingly strained public 
budgets in the aftermath of the global economic downturn. Consequentially, partnerships with private 
sector to build infrastructure projects are becoming more common because the private sector has capital 
that is simply not available to the public sector.  Overall, city leaders have the difficult task of ensuring long-
term financial sustainability of their infrastructure financing choices and that both current and future citizens 
are not overly burdened.   

 

3.2 Attracting Private Investment: Possibilities and Feedback  
Public private partnerships (P3s) are one strategy in which governments leverage private sector capital for 
infrastructure projects.  P3s typically refer to an agreement between the public and private sectors, where 
the private sector assumes financial and/or operational risks.  The key to successful public-private 
arrangements, proponents argue, is to align public and private interests (Erquiaga, 2012). 

P3s can take many forms, and each attributes a varying level of risk to both partners.  The private sector can 
design, build, finance, and/or operate and manage new and existing infrastructure (Farquharson et al., 2011).  
Some cities have entered into contracts that give their private sector partners an extensive role in the 
construction and operation of a project.  Other cities have chosen a much more limited role for their private 
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sector partner.  Regardless of the extent of the private sector’s role, P3s often place the bulk of the financial 
risk on the private sector. 

Possible strategies for city governments to attract private investment include:  

• Opening up previously publicly delivered services to the private sector.  One way to do this is by 
offering exclusive rights over a specified public good for a specified duration to a private sector 
partner (See Box 9 for successful examples of publicly funded, privately operated services); 

• Attracting private sector philanthropists to manage city spaces and services; 
• Creating effective regulatory frameworks where full cost recovery is feasible, and that have 

convertible currency revenues (e.g., mobile phone systems, ports, international airports, export-
linked freight railways) (World Bank, 2005); 

• Ensuring the receipt of a financial return through payments over the life of a contact from users 
and/or the public sector (Farquharson et al., 2011).  For example, a city could allow private sector to 
employ a fee-for-use model on an infrastructure project (e.g., toll highway);  

• Using city level data to attract private investment.  Measuring and collecting city data demonstrates 
accountability, transparency, and stability, which can help to improve a city’s credit and bond rating.  
A higher credit rating can increase a city’s access to funds both inside and outside the country, 
reduce the cost of borrowing money, and attract business and investment; and 

• Getting assistance from International financial institutions (IFIs).  IFIs can help strengthen cities’ legal 
and regulatory frameworks to attract private sector participation through policy advocacy.  They can 
also structure projects to effectively involve the private sector (e.g., ensure financial, technical, and 
legal frameworks are appropriate).  In addition, IFIs can co-finance with other private partners on 
these projects (Erquiaga, 2012).  

Proponents argue that P3s can allow cities to tap into the private sector’s management and operations 
expertise and improve the efficiency of infrastructure and service delivery (World Bank, 2005).  In order to 
leverage the full benefits of public-private partnerships, cities must develop strong contractual and 
regulatory frameworks, develop incentive-based regulation, transparency and disclosure, and employ good 
governance models (World Bank, 2005).   

While there have been successes with P3s, it is becoming increasingly clear that these partnerships are not 
the cure-all for infrastructure investment that they were originally hoped to be.  Lower rates of return for 
private investment in sustainable infrastructure are often preclusive to such partnerships. Furthermore, even 
though the privatization initiatives were hoped to decrease the risks of public investment, often private 
companies require bailouts or P3 projects require additional public investment (Ascher and Krupp, 2010).  
There are also risks associated with the governance and management of public/private projects (McKinsey, 
2013).  

The costs of infrastructure can be increased when governments and/or private stakeholders are not 
accountable to the citizens.  Endemic corruption could greatly increase the costs of infrastructure 
investment through theft, poor project choices, overcharges, and incompetence resulting from corruption in 
the project allocation phase (Ascher and Krupp, 2010).  Corruption has costs at all levels of the infrastructure 
project, not only through outright transfers and bribes, but also through inefficiencies resulting from poor 
planning, construction, and maintenance of infrastructure.  Ascher and Krupp estimated that, in developing 
countries across the world, more than US$100 billion could have been saved over the 2005-2010 period if 
“the inefficiencies and diversion of funds resulting from corruption were eliminated” (2010).   
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While cities’ experiences with public-private partnerships are mixed, it does appear that many governments 
are increasingly leveraging private sector capital as a means of building infrastructure and operating 
infrastructure services. 

 

BOX 9 : Examples of Public Private Partnerships
• Licensing Rights - In 2007, the City of Toronto entered into a 20 year Agreement with Astral Media 

Outdoor LP for the supply, manufacture, installation and maintenance of over 25,000 street furniture 
elements, including: transit shelters, recycling receptacles, tourist information pillars, benches, bicycle 
parking stands, and automated public washrooms (City of Toronto, 2012).  The street furniture elements, 
which include transit, waste, and sanitation infrastructure, are provided and fully maintained by Astral 
Media and become the property of the City of Toronto at the end of the contract.  The City of Toronto 
receives $1 billion out of the deal, while Astral Media obtains full advertising rights on all City furniture 
(Chapman & Parker, 2012).  Toronto's Coordinated Street Furniture Program is by far the largest of its kind 
in the world in terms of dollar value.  

• Partnerships - In Morocco, the global rural electrification program has relied on a public-private 
partnership in order to expand provision and maintenance of electricity throughout the country.  The 
program relies on small scale power plants and photovoltaic systems in order to expand electricity 
provision across rural areas.  Over concerns of long-term maintenance, the National Office of Electricity 
(ONE) outsourced the management of electricity services, including the supply, installation and 
maintenance of photovoltaic kits, to private companies (The French Global Environment Facility, 2005).  

• Outsourcing - In late 2011, the City of Toronto entered into an agreement to privatize garbage collection 
in the city’s west end.  The $186.4-million contract to pick up garbage at 165,000 households on the city's 
west side, was granted to Green for Life Environmental East Corporation.  The contract is expected to save 
the city as much as $100-million if it is extended to a full nine years (Church, 2011).  

• Private Management of a Public Space - Bryant Park is a 39,000m² privately-managed public park located 
in the New York City borough of Manhattan.  Although part of the New York City Department of Parks and 
Recreation, Bryant Park is managed by a not-for-profit, the Bryant Park Corporation (BPC) (BPC, 2013).  BPC 
was formed to restore Bryant Park deteriorating conditions. In 1988, the City of New York and BPC signed 
a long-term agreement, entrusting management and improvements to the BPC (BPC, 2013).  New York 
City’s municipal government contributes nothing to the park’s $4 million annual budget, all of which is 
privately raised. BPC claims that the park is the only urban park in the world supported by neither 
government nor charitable funds (Martin, 2004). 

• Facility Management & Urban Development Outsourcing – Since 2010, Cofely UK (GDF SUEZ) manages a 
global Facility Management contract for the North East Lincolnshire Council in the Yorkshire and Humber 
Region of England. Cofely UK is in charge of attracting investments, creating jobs, and improving road 
safety as well as more traditional maintenance operations for Council. The company has launched a 
number of new urban development projects.  This partnership has given organizations access to 
government resources, which have helped increase inward investment to £170m and generate savings of 
£30m (GDF SUEZ, 2012b). 
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3.3 Leveraging User Fees  
The imposition of user fees on infrastructure can help alleviate the costs of upgrades and also shorten the 
amortization periods on new projects, while decreasing the burden placed on existing infrastructure.  User 
fees are considered to be a fairer financing tool in that they help to more precisely match those that use the 
service and those that pay for the service (SIEMENS et al., 2014).   

Congestion pricing is a type of user fee that has been implemented in many cities around the world, 
including London, Singapore and Milan.  These user fees have not only reduced congestion in these city 
centres, thus lowering the need for further expansion of roadways, but also provided significant revenue for 
the cities.  Furthermore, congestion pricing is widely seen as more effective than expanding road supply, 
which only temporarily reduces congestion until demand catches up with the increased supply of roadways 
(McKinsey, 2013).   

The city of Stockholm, for example, has implemented congestion pricing, for which they have garnered wide 
public support. Congestion pricing was originally implemented on a trial basis, with fees ranging from $1.50 
to $3.00 to access the city centre during rush hours.  The program was temporarily rescinded after the trial, 
providing citizens with the opportunity to learn firsthand how the program reduced congestion by nearly 25 
percent during the trial period and understand the extent to which congestion would increase in the 
absence of congestion pricing. As a result of the program’s implementation scheme, public support for the 
project was high.  Not only was congestion reduced, but air quality also improved during the first year of the 
program and the profits from the program were reinvested back into public transit to improve equity in the 
long term (McKinsey, 2013).   

Other cities have relied on similar models, which integrate fines for overconsumption with investment in 
public education programs, to reduce water and energy consumption (McKinsey, 2013).  It is essential to 
keep in mind that with any type of user fees being implemented, there is often resistance from users.  People 
believe that they have already contributed sufficiently to the construction and/or maintenance of the 
specific infrastructure through their taxes (SIEMENS et al., 2014). It is important that citizens clearly 
understand the reasoning behind these fees (e.g., reduction of congestion and pollution).   

Overall, the imposition of user fees (based on user revenues) on infrastructure projects can contribute to the 
broader goals of sustainable infrastructure, as it helps reduce the demands placed on existing infrastructure, 
reduces the negative environmental externalities of infrastructure use, and in some cases, can also improve 
equity within the urban area. 

 

3.4 Capturing Value 
Investment in public infrastructure will often result in a number of benefits, including increased land value 
for private landowners, developers, and businesses.  This added value comes virtually cost free to private 
landowners.  Value capture refers to different public financing strategies used to recuperate at least part of 
that value created by public infrastructure development (SIEMENS et al., 2014).  These mechanisms help to 
balance the costs and benefits between both public and private actors (Huxley, 2009).  In other words, value 
capture financing tools provide governments with an additional way of funding infrastructure. Rather than 
relying heavily on general public funds, governments use a proportion of the returns from private entities 
that benefit directly from the new infrastructure.   
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These tools can be used before or after infrastructure development takes place and can be applied to 
landowners, developers, and/or businesses alike.  If captured properly, these funds could help the public 
sector finance service improvements and infrastructure development and maintenance (SIEMENS et al., 
2014; Walters, 2013).  For the private sector, it could ensure that at least some of the funds are reinvested 
locally (Huxley, 2009).   

There are a number of different approaches governments can use to capture value including local taxation, 
fees and levies, debt servicing, local service agreements, and joint development projects (Huxley, 2009).  For 
instance, local governments can set an infrastructure levy, which is a tax or tariff that is specifically used to 
fund infrastructure development.  Money collected through the levy has to go towards what was outlined as 
the intended purpose.  Depending on the context, levies can be a onetime charge or an annual tax.  
Governments could also capture value for reinvestment in infrastructure through target taxation of an area 
where land values have gone up due to its proximity to the developed infrastructure.   

More specifically, tax increment financing (TIF) is an example of a value capture taxation tool.  With TIF, local 
governments can raise revenues in advance of a project.  While there are many ways to implement this tool, 
generally speaking TIF leverages projected increases in future tax revenue to fund current infrastructure 
projects in a specifically defined district (AECOM & KPMG LLP, 2013).  

In one application of TIF, the local government first assesses property values and determines the baseline 
property value of the defined area (Briffault, 2010; Weber & Goddeeris, 2007).  The government then sets an 
incremental increase in property tax above its normal rate based on the anticipated land value after the 
infrastructure project has been completed (CHBA, 2005).  What this means is the property tax rate in the TIF 
defined area often rise more quickly than in other areas because of the eventual infrastructure 
improvements and associated increase in land value (AECOM & KPMG LLP, 2013).  In some cases, property 
taxes up to the baseline land valuation still go towards typical local government expenditures (e.g., fire-
related services) (Briffault, 2010; Weber & Goddeeris, 2007).  However, revenues generated from the 
incremental increase in property tax are marked as designated funds to be set aside for specific 
infrastructure projects.  Governments would borrow against the future tax increase of the area that is 
intended to benefit.  The funds generated from the incremental tax increase would be used to pay back that 
debt.   

There are definite risks to this type of value capture funding mechanism.  For instance, if property values do 
not increase as expected, the revenues would not be enough to pay back the debt.  However, if successful, 
governments would have the funds to make the necessary infrastructure investment to create conditions for 
higher land valuation.   

For example, the Hudson Yards redevelopment in Manhattan, New York uses TIF as part of its funding 
strategy.  By connecting Hudson Yards to the metro system, the city aims to develop the former 
industrial/rail logistics site into a wider mixed-use development with office space, commercial areas, 
housing, streets, parks, and cultural facilities (SIEMENS et al., 2014; Hudson Yards, 2015).  The Hudson Yards 
Infrastructure Corporation issues long-term bonds that are being backed by revenues the commercial and 
residential development is expected to generate as a result of the public infrastructure improvements (NYC 
Department of City Planning, 2014; Cerciello, 2004).  TIF investors are collecting, in lieu of tax, the equivalent 
of local property taxes from the commercial sector (SIEMENS et al., 2014; Cerciello, 2004; IBO, 2004).  The 
captured incremental revenues from within the area have been earmarked for public infrastructure 
financing. As with any TIF strategy, there is a high level of risk.  In this case, if revenues are not as anticipated, 
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the City of New York is expected to cover the high levels of interest on the TIF bonds (SIEMENS et al., 2014). If 
everything goes as planned, the Hudson Yards redevelopment can be financed without encroaching on the 
city’s ability to fund other obligations with general revenues (NYC Department of City Planning, 2014).   

It is important to note that not all value capture financing mechanisms are appropriate for all types of 
infrastructure projects or in all contexts.  Municipal finance strategies are very contingent on the local 
context and the current market climate.  The success of value capture strategies is dependent on 
administrative capacity, effective land use management, accurate and timely land valuation, clear 
designation of affected land, publicly recognized land rights, and strong property tax law among other 
things (Walters, 2013). 

 

3.5 Increasing Productivity of Existing Infrastructure 
Ultimately, in order to meet growing infrastructure demands, it will be vital to not only increase investment 
in new infrastructure projects, but also increase the productivity of existing infrastructure.  At the base level, 
this means improving existing infrastructure assets to meet growing demands and creating innovative 
policy that reduces the burden placed on existing infrastructure.  If cities are able to make better use of 
existing infrastructure they can limit the financial burden of Greenfield projects3, while still meeting the 
demands of a growing population.  For example, congestion pricing, discussed in Section 3.2, can work to 
alleviate the increase in demand for roadways. It can induce positive changes in demand, and decrease the 
need for additional investment in roadways.  

Often, simply building more is not an effective response to increases in demand.  Building additional 
capacity is more expensive than upgrading existing infrastructure to be more effective (McKinsey, 2013).  
McKinsey (2013) estimates that increasing the efficiency of current assets could potentially decrease the 
necessary global infrastructure investment by up to 15 percent.  For example, renovation of current water 
infrastructure can have the same results as building new infrastructure, but at one-thirtieth of the cost 
(McKinsey, 2013).  In Sao Paulo, upgrades to its water distribution systems increased the efficiency of the 
overall system, leading to a reduction in in energy costs of approximately 20 percent (Bentley, 2008).  

Maintenance of existing infrastructure is often neglected in cities located in both developing and developed 
countries.  Even if maintenance and rehabilitation of existing infrastructure is more cost-effective than new 
projects, there are often political payoffs for investment in large infrastructure projects (Ascher and Krupp, 
2010).   

Overall, increasing productivity and extending the life of current infrastructure reduces investments 
requirements and the cost of building further infrastructure.  It can also lead to profound environmental 
benefits by reducing the resources required for new infrastructure.  Furthermore, retrofitting existing 
infrastructure projects to capture pollutants can reduce the environmental impacts of existing infrastructure.  

  

                                                               
3 Greenfield projects are projects that are not constrained by prior work; often it refers to projects that are constructed 
on unused land. 
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CONCLUSION 
Investment by cities in sustainable infrastructure can lead to economic growth, poverty reduction, improved 
environmental conditions, resilience, and a better quality of life for city inhabitants.  In order for cities to 
develop sustainable infrastructure, they will have to monitor and analyze the inefficiencies and gaps in their 
systems; plan with stakeholders; and make a significant investment in their infrastructure and potentially 
partner with other organizations for additional funding.   

GCIF indicators help to identify strengths as well as weaknesses, inefficiencies and gaps in infrastructure. 
Comparable metrics between GCIF member cities will enable the sharing of best practices on sustainable 
infrastructure.  Over the next several months, additional sustainable infrastructure indicators that have been 
developed under ISO 37120 will also better guide policy, industry development, and city management.   

Emerging experience points to certain commonalities across sustainable infrastructure strategies deemed to 
be successful.  Such strategies include:   

• Bringing into a more informed balance the social, economic, and environmental needs of the city;  
• Acquainting municipal leaders with leading edge technologies and city data to inform infrastructure 

investment decision making; 
• Creating an informed balance between the renewal and reuse of existing infrastructure and the 

design and development of new, more sustainable infrastructure; 
• Maintaining and protecting existing infrastructure from environmental degradation; 
• Leveraging alternative financing such as private sector financing, international operating grants, 

municipal credit schemes for municipal bond ratings, and associated new tools to offset the cost of 
investing in infrastructure;  

• Employing a strong governance framework with a monitoring and evaluation system that can 
measure the suitability of an infrastructure’s outcomes and, through quality city data, provide 
transparency on sustainable infrastructure investment decisions and global performance 
benchmarks; and  

• Implementing sustainability principles at all phases of the infrastructure project’s design, 
implementation, and maintenance for long-term sustainable development progress in the city. 
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APPENDIX 
A-1 ISO 37120 – A Set of Globally Standardized Indicators for Sustainable Cities 

A-1.1 Performance Indicators 

 Core indicator Supporting indicator 

Economy (Clause 5) • City’s unemployment rate 
• Assessed value of commercial and industrial 

properties as a percentage of total assessed 
value of all properties.  

• Percentage of city population living in 
poverty 

• Percentage of persons in full-time 
employment  

• Youth unemployment rate 
• Number of businesses per 100 000 

population 
• Number of new patents per 100 000 

population per year 

Education (Clause 6) • Percentage of female school-aged 
population enrolled in school 

• Percentage of students completing primary 
education 

• Percentage of students completing 
secondary education 

• Primary education student/teacher ratio 

• Percentage of male school-aged population 
enrolled in school 

• Percentage of school-aged population 
enrolled in school 

• Number of higher education degrees per 
100 000 population 

Energy 
(Clause 7) 

• Total residential electrical energy use per 
capita (kWh/year)  

• Percentage of city population with 
authorized electrical service   

• Energy consumption of public buildings per 
year (kWh/m²) 

• Percentage of total energy derived from 
renewable sources, as a share of the city’s 
total energy consumption 

• Total electrical energy use per capita 
(kWh/year) 

• Average number of electrical interruptions 
per customer per year 

• Average length of electrical interruptions (in 
hours) 

Environment 
(Clause 8) 

• Fine Particulate Matter (PM2.5) 
concentration 

• Particulate Matter (PM10) concentration 
• Greenhouse gas emissions measured in 

tonnes per capita 

• NO2
  (nitrogen dioxide) concentration 

• SO2 (sulphur dioxide) concentration 
• O3 (ozone) concentration 
• Noise pollution 
• Percentage change in number of native 

species 

Finance  
(Clause 9) 

• Debt service ratio (debt service expenditure 
as a percentage of a municipality’s own-
source revenue) 

• Capital spending as a percentage of total 
expenditures 

• Own-source revenue as a percentage of 
total revenues 

• Tax collected as percentage of tax billed 

Fire and emergency 
response (Clause 10) 

• Number of firefighters per 100 000 
population 

• Number of fire related deaths per 100 000 
population 

• Number of natural disaster related deaths 
per 100 000 population  

• Number of volunteer and part-time 
firefighters per 100 000 population.  

• Response time for emergency response 
services from initial call 

• Response time for fire department from 
initial call 
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 Core indicator Supporting indicator 

Governance (Clause 
11) 

• Voter participation in last municipal 
election (as a percentage of eligible voters) 

• Women as a percentage of total elected to 
city-level office 

• Percentage of women employed in the city 
government workforce  

• Number of convictions for corruption and or 
bribery by city officials per 100 000 
population 

• Citizens’ representation: number of local 
officials elected to office per 100 000 
population 

• Number of registered voters as a percentage 
of the voting age population 

Health  
(Clause 12) 

• Average life expectancy 
• Number of in-patient hospital beds per 100 

000 population 
• Number of physicians per 100 000 

population 
• Under age five mortality per 1 000 live 

births 

• Number of nursing and midwifery personnel 
per 100 000 population  

• Number of mental health practitioners per 
100 000 population 

• Suicide rate per 100 000 population 

Recreation (Clause 
13) 

 • Square metres of public indoor recreation 
space per capita 

• Square metres of public outdoor recreation 
space per capita 

Safety 
(Clause 14) 

• Number of police officers per 100 000 
population 

• Number of homicides per 100 000 
population 

• Crimes against property per 100 000  
• Response time for police department from 

initial call 
• Violent crime rate per 100 000 population 

Shelter  
(Clause 15) 

• Percentage of city population living in 
slums 

• Number of homeless per 100 000 population 
• Percentage of households that exist without 

registered legal titles 

Solid waste (Clause 
16) 

• Percentage of city population with regular 
solid waste collection (residential) 

• Total collected municipal solid waste per 
capita 

• Percentage of the city’s solid waste that is 
recycled 

• Percentage of the city’s solid waste that is 
disposed of in a sanitary landfill  

• Percentage of the city’s solid waste that is 
disposed of in an incinerator  

• Percentage of the city’s solid waste that is 
burned openly 

• Percentage of the city’s solid waste that is 
disposed of in an open dump 

• Percentage of the city’s solid waste that is 
disposed of by other means 

• Hazardous waste generation per capita 
• Percentage of city’s hazardous waste that is 

recycled 

Telecommunication 
and innovation 
(Clause 17) 

• Number of internet connections per 100 
000 population 

• Number of cell phone connections per 100 
000 population 

• Number of landline phone connections per 
100 000 population 
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 Core indicator Supporting indicator 

Transportation  
(Clause 18) 

• Kilometres of high capacity public transport 
system per 100 000 population 

• Kilometres of light passenger public  
transport system per 100 000 population 

• Annual number of public transport trips per 
capita  

• Number of personal automobiles per capita 

• Percentage of commuters using a travel 
mode other than a personal vehicle  

• Number of two-wheel motorized vehicles 
per capita 

• Kilometres of bicycle paths and lanes per 
100 000 population 

• Transportation fatalities per 100 000 
population 

• Commercial air connectivity (number of 
non-stop commercial air destinations) 

Urban planning 
(Clause 19) 

• Green area (hectares) per 100 000 
population 

• Annual number of trees planted per 100 000 
population 

• Areal size of informal settlements as a per 
cent of city area 

• Jobs/housing ratio 

Wastewater (Clause 
20) 

• Percentage of city population served by 
wastewater collection 

• Percentage of the city’s wastewater that has 
received no treatment 

• Percentage of the city’s wastewater 
receiving primary treatment  

• Percentage of the city’s wastewater 
receiving secondary treatment 

• Percentage of the city’s wastewater 
receiving tertiary treatment 

 

Water and 
Sanitation (Clause 
21) 

• Percentage of city population with potable 
water supply service 

• Percentage of city population with 
sustainable access to an improved water 
source 

• Percentage of population with access to 
improved sanitation 

• Total domestic water consumption per 
capita (litres/day) 

• Total water consumption per capita 
(litres/day) 

• Average annual hours of water service 
interruptions per household 

• Percentage of water loss (unaccounted for 
water) 
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A-1.2 Profile Indicators 
The list of profile indicators provide basic statistics and background information to help cities determine which cities 
are of interest for comparisons are shown below and are not included as part of this draft standard. Definitions and 
methodologies for the profile indicators are now under-development. 

 Indicator 

People • Total city population 
• Population density (per square kilometre) 
• Percentage of country's population 
• Percentage of population that are children (0-14) 
• Percentage of population that are youth (15-24) 
• Percentage of population that are adult (25-64) 
• Percentage of population that are senior citizens (65+) 
• Male to female ratio (number of males per 100 females) 
• Annual population change 
• Population dependency ratio 
• Percentage of population that are foreign born  
• Percentage of population that are new immigrants 
• Percentage of residents who are not citizens  

Housing • Total number of households 
• Total number of occupied dwelling units (owned & rented) 
• Persons per unit 
• Dwelling density (per square kilometre) 

Economy • Average household income (USD) 
• Annual inflation rate based on average of last 5 years 
• Cost of living 
• Income distribution (Gini Coefficient) 
• Country's GDP (USD) 
• Country’s GDP per capita (USD) 
• City Product per capita (USD) 
• City Product as a percentage of Country's GDP 
• Employment percentage change based on the last 5 years 

Government • Type of government (e.g. local, regional, county) 
• Gross operating budget (USD) 
• Gross operating budget per capita (USD) 
• Gross capital budget (USD) 
• Gross capital budget per capita (USD) 

Geography and 
climate 

• Region 
• Climate type 
• Land area (Square kilometres) 
• Percentage of non-residential area (square kilometres) 
• Number of native species 
• Annual average temperature (Celsius) 
• Average annual rain (mm) 
• Average annual snowfall (cm) 

 


