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Disclaimer 
 
 

The United Nations Major Group for Children & Youth (UN MGCY) is the formal, 
General Assembly mandated space for the meaningful participation of children 
and youth in intergovernmental and allied sustainable development processes 
at the UN. It is meant to facilitate the participation of youth in policy design, 
implementation, follow-up, and review. 
 
*Important note: All content in the publication is solely the responsibility of the 
author and does not necessarily represent the official views of the UN Major 
Group for Children and Youth. Furthermore, the special “Urban Edition” and 
articles within it are open source and welcome for all to access. 
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Executive Summary 
 

The Urban Edition of the Youth Science-Policy Interface Publication captures and promotes 
the role of young people in sharing knowledge of evidence-based best practices, science and 
technology, emerging trends, challenges, and solutions in the implementation, monitoring, 
follow-up, and review of inter-governmentally agreed and allied frameworks on sustainable 
development – specifically in urban settings. This initiative is part of the UN MGCY Youth 
Science-Policy Interface Platform and coordinated by the UN MGCY. Launched in October 
2016, it is meant to feed into the discussions of the Habitat III Conference on Housing and 
Sustainable Urban Development, specifically around the SPI mandate, in order to showcase 
the contributions of young scientists, engineers, practitioners, and students in strengthening 
the science-policy interface, further linking policy and practice for a sustainable society. It 
further seeks to build coherence between the New Urban Agenda and the urban dimensions 
of other intergovernmentally agreed upon sustainable development agendas (e.g. 2030 
Agenda, Sendai Framework for Disaster Risk Reduction, etc.). 
 
The Science-Policy Interface (SPI) has become an increasingly important component of 
sustainable development within the United Nations system. It provides the foundation for 
empirically-derived policies, facilitates the use of science as an enabler in policy 
implementation and review, and applies a unique and integral scientific lens to the 
monitoring of impact. The Rio+20 outcome document, The Future We Want, solidified the 
role of the SPI and sought to operationalize its place within all sustainable development 
processes. Additionally, resolution 67/290 that established the High-Level Political Forum 
seeks to strengthen the SPI. 
 
The SPI has further been utilized as an integral tool for identifying emerging priorities, 
drawing links between the interconnected nature of thematic issues, and devising solutions 
to address challenges and barriers to progress. In order to mobilize young scientists, 
engineers, and practitioners in this discussion, the UN MGCY Youth SPI Platform on 
Sustainable Development strengthens youth policy priorities and practices in sustainable 
development by equipping youth with tools to drive empirically-informed, context-specific, 
and purposeful change through science, technology, innovation, and data.  
 
As with the previously published Pilot Edition (July 2016), the Urban Edition will take the 
form of a magazine, containing a series of peer-reviewed articles highlighting important 
topics and trends, stemming from both the social and the natural sciences. This reflects only 
one of the initiatives meant to provide an appropriate outlet for young people to contribute 
to strengthening the science-policy-practice nexus. Appropriate modalities are also crucial 
in feeding into formal evidence-based processes and reporting (e.g. Global Sustainable 
Development Report), as well as in fostering coherence among the existing science-policy 
interface mechanisms between different sustainable development agendas in order to 
promote more fit-for-purpose and effective implementation, follow-up, and review. 
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Objectives of the Publication:  
 

 Share knowledge generated by multi-sector young and early career scientists, 
engineers, practitioners, and policy makers relevant to the science-policy-practice 
nexus for achieving sustainable urban development; 

 Contribute formally to the ongoing cycle of Policy Design, Implementation, 
Monitoring, Follow-up, & Review, through evidence-based analysis, especially 
regarding cross-cutting issues within sustainable urbanization (e.g. energy, 
infrastructure, transportation, etc.); 

 Highlight inter-linkages between different thematic issues and identifying emerging 
challenges/opportunities; 

 Exchange best practices in evidence-based and data-informed sustainable 
development; 

 Promote cross-disciplinary and collaborative research, as well as qualitative and 
quantitative analysis;  

 Collect submissions from young people on relevant thematic issues, bringing to light 
emerging trends, implementation challenges, and best practices of follow-up & 
review for different sustainable development agendas in urban contexts. 

 
We would like to thank the authors, editors, and contributors, as well as acknowledge others 
that helped with the preparations of the articles and Urban Edition itself, allowing for more 
innovative spaces for Major Group and Other Stakeholders in sustainable development 
processes. This is the product of collaborative efforts within the Youth Science-Policy 
Interface Platform of the UN MGCY, in an effort to enhance the space through which young 
scientists are able to strengthen the science-policy interface. As young scientists, engineers, 
and innovators, we are at the forefront of the implementation, follow-up, and review of 
recently adopted sustainable development frameworks and are eager to contribute. For any 
questions regarding the publication, please contact spiteam@childrenyouth.org. 
 

 

United Nations Major Group for Children & Youth 
Youth Science-Policy Interface Platform 

  

mailto:spiteam@childrenyouth.org
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Improving the conditions of slum 

communities by providing home 

addresses 

Olivia Townsend 
Ryerson University 
otownsend@ryerson.ca  
 
Address infrastructure can be seen as the 
glue in any effective community. Without 
the existence of such addresses, 
communities cannot prosper. 
Unfortunately, cities in developing 
countries are not pulling their weight in 
administering addresses for poor citizens, 
and, as a result, those citizens do not 
obtain the proper citizen rights they 
deserve. Given the rising costs of urban 
living, there has been an increasing 
number of citizens resorting to the 
outskirts of cities in slum communities. 
While there are many problems within 
slum communities to address, obtaining a 
home address for their inhabitants should 
be seen as a major priority given that it has 
the potential to catalyze the improvement 
of other issues. Therefore, there needs to 
be an easier alternative towards obtaining 
an address without the need to go through 
the government, as is the case with 
traditional addresses. Using a geo-
referencing platform that automatically 
provides an address for citizens, 
regardless of physical location, is a 
promising solution to this issue. In the 
past, very high resolution (VHR) satellite 
imaging has been used in order to evaluate 
slum trends by collecting scanned images 
of the slum environment. Policy makers 
should find a way to implement geo-
referencing within the slum communities 
and then evaluate its impacts when 
combined with the aid of VHR technology.  
 

Over the past century, urbanization has  
rapidly increased. This growth has also 
brought about increased inequalities (UN, 
2014). This is especially the case in 
developing countries whose populations 
consist mainly of citizens who cannot 
afford the costs associated with a typical 
urban lifestyle. In such cases, many 
citizens resort to the outskirts of the city. 
This allows citizens to reap some of the 
benefits of the city, such as having a job, 
while still being able to afford basic needs. 
In more extreme cases, these areas, 
located on the outskirts of times, take the 
shape of informal settlements often 
referred to as “slums”. These slums are 
defined by the United Nations Human 
Settlement Programme as “a group of 
individuals living under the same roof 
lacking one or more of the following 
conditions: 1) access to improved water, 
2) access to improved sanitation, 3) 
sufficient living-area, 4) durability of 
housing, and 5) security of tenure” 
(“Millennium Development Goals”, n.d.). If 
over 50% of the population lacks these 
conditions, then the UN defines the area as 
a slum. Clearly, choosing to live in the 
slums for many is not a choice, but their 
only option for survival, and there is no 
doubt that, with the rate of urban 
expansion in developing countries, this 
reality will increase. For this reason, policy 
makers need to step in and help to upgrade 
these slums to be more livable for their 
inhabitants.   
 
One of the largest challenges organizations 
face is the lack of data to accurately locate 
those living within slums. In the context of 
upgrading slums, the data which currently 
exists is not helpful for the groups 
involved: 1) the humanitarian 
organizations making an effort to help to 
improve the slums, and 2) the citizens 
living within the slums. 

mailto:otownsend@ryerson.ca
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Humanitarian organizations 
Organizations such as the United Nation’s 
(UN) have made continuous effort to 
improve slum conditions for many years. 
The UN has most recently made slum 
improvement a target for their seventh 
Millennium Development Goal to “Ensure 
environmental sustainability”. The target 
aims to achieve, by the year 2020, that “a 
significant improvement in the lives of at 
least 100 million slum dwellers” (UN, n.d.). 
Often slums do not have any particular 
identification name, and as an extension of 
the problem, the slum households do not 
have addresses. This makes it almost 
impossible for organizations to properly 
evaluate progress in slum upgrading. In 
response to this, the International Bureau 
Universal Postal Union in partnership with 
the UN had launched an initiative in 2008, 
“Addressing the World – An Address for 
Everyone”, in order to tackle this problem. 
Former Executive Director of the United 
Nations Human Settlements Programme, 
Anna Tibaijuka, stated that “rapid 
urbanization means that people need 
addresses” (UPU, 2012).  
 
The barrier against the improvement of 
slum conditions  the UN faces lies in their 
poor ability to define a slum. As already  
defined above, a slum is a community with 
at least 50% of their citizens lacking one or 
more of the five conditions given. This is a 
crude definition given that there is hardly 
any slum data to collect in the first place, 
and so to monitor whether these five 
conditions within a community is 
impossible. This problem was addressed 
in 2008 by a group of 21 international 
experts on remote sensing and slum 
monitoring, mentioning that the definition 
is a “fairly crude approach to spatially 
defining slums” (“Report of the Expert 
Group Meeting”, 2008). 
Slum communities  

In well addressed countries, conventional 
address structures are embedded within 
their culture. In such countries, “most 
children learn their address as the first 
piece of structured information that they 
are exposed to after their surname and 
forenames” (Barr, 2015). In contrast, 
citizens living within the slums face many 
everyday challenges without the aid of 
locational data, such as a home address. 
One of the main reasons why it is 
challenging for slums to obtain addresses 
is due to poor government administration. 
The lack of helpful locational data affects 
slum citizens at both the individual and the 
business level. At an individual level, the 
lack of helpful locational data threatens a 
slum citizen’s legal identity. According to 
the United Nations Development 
Programme’s Commission on the Legal 
Empowerment of the Poor, 4 billion people 
are excluded from the rule of law because 
they do not have a legal identity (UPU, 
2012). This lack of identity is often a 
barrier to the full exercise of their rights as 
citizens, such as not being able to vote or 
participate in national and international 
markets. At a business level, citizens living 
within the slums who want to carry out 
business have not been able to accurately 
locate target customers. For this reason, 
the prosperity of these slums is little to 
none. 
 
Direct vs. Indirect locational data  
The kind of helpful locational data, such as 
home addresses, described in both the 
previous sections is referred to as 
“indirect” locational data. Indirect 
locational data (ILD) is defined as data 
used to describe a location with the use of 
the alphabet. In the context of human 
settlement, this form of data is more 
popular than direct locational data (DLD). 
An example of DLD is the literal and 
numeric latitude and longitude 
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coordinates. The reason why ILD is 
preferred over DLD is because humans are 
highly literary, and can remember words 
more easily than numbers. Though DLD 
does not require registration and can be 
used by anyone at any time, it would not 
make sense to enforce DLD in slums, as it 
is not as user-friendly for residents (Barr, 
2015). If the challenges with obtaining an 
ILD continue to persist, policy makers 
need to find an easier alternative that 
requires less administration. 
 
Alternatives and Solutions 
For the reasons explained above, 
addresses should be seen as a human right. 
If governments can not properly 
administer something that is so 
fundamental to a citizen's ability to 
participate in the urban environment, then 
we need to find an easier alternative. 
While there have been alternatives to ILD 
and DLD, none have shown any massive 
success in their implementation. One 
alternative which shows potential is 
What3words (W3W), a company that 
provides a universal addressing 
system.  The technology provided by W3W 
“divides an entire surface of the earth into 
grid squares each very close to 3mx3m in 
size” (Barr, 2015). Each square is then 
assigned a three-word address. One of the 
problems that W3W solves is the issue of 
having to register an address with a 
government because the three-word 
address is automatically generated for the 
entire planet. This happens because the 
technology uses longitude and latitude 
coordinates and converts them, after 
creating a 3-by-3 meter square, into a 
three-word address. For example, the 
coordinates (43.741256, -79.402075) 
would translate to 
“alien.complains.vocally”. It is comforting 
to know that with this technology, slum 
citizens would have an address. What 

policy makers have to do is make citizens 
aware that this technology exists, but also 
find a way for them to actually use it. Given 
that slum conditions vary, some may not 
have the proper technology to utilize the 
application. Policy makers need to take 
this into account to provide for the 
communities who do not have the proper 
technology. Providing printed maps 
showing the three word addresses for a 
given region could be a solution. 
 

 
This image illustrates how W3W appears on a grid 
map in relation to a small house. The three-word 
address would be shown on the red pin (Barr, 2015). 

 
Since the release of the application in 
2013, the company has made several 
partnerships with humanitarian 
organizations. A more recent effort was 
their partnership with the UN, providing 
What3words with the chance to integrate 
within UN-ASIGN – an application which 
locates an area of impact during natural 
and humanitarian disasters. So far, UN-
ASIGN has successfully been used in Haiti, 
Pakistan, Nigeria and Thailand (Giles, 
2015).  
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Another alternative, proposed by UN-
Habitat, is the use of very high resolution 
(VHR) satellite imagery. This technology 
has been used in order to identify slums 
and evaluate generated data, such as slum 
growth. Even though this technology does 
not directly solve the issue of the lack of 
helpful locational data, it has provided the 
UN with novel insights about these areas. 
One of these insights was in the fact that 
the characteristics of slum conditions are 
highly variable, even within a single city 
(Expert Group Meeting on Slum 
Identification and Mapping, 2008). The 
lack of helpful data in the form of ILD is 
clearly a challenge in the use of VHR 
technology.  
 
To compare W3W with VHR, W3W has 
greater impact potential because it 
directly solves the issue of the lack of home 
and business addresses. As explained 
previously, the lack of an address places 
delays many improvements in the slum 
communities. A specific example of how a 
universal addressing system, like W3W, 
would help slum communities is in the the 
enhancing of their security. By having an 
address, governments will be able to 
“properly locate and access marginalized 
areas in order to incorporate them into the 
nation” (UPU”, 2012). By directing 
governments to implement this 
technology, it may encourage such 
governments to see the value in further 
monitoring regarding improvement of the 
conditions within the slums.  
 
Given the varied strengths of both W3W 
and VHR, policy makers should make an 
attempt to use both to address slums. For 
example, a technology like W3W can be 
implemented within the slums and then 
evaluated when combined with the aid of 
VHR technology.  
 

Conclusion 
The lack of addressing in slum 
communities is a serious issue that 
urgently needs to be addressed, before 
slums become increasingly unsustainable. 
There is a reason why the United Nations 
has declared the improvement of slums as 
one of their targets regarding the goal of 
ensuring societal sustainability. The fact 
that these slums are densely populated, 
have no governance, and are increasing in 
size, should raise much concern for 
society. Implementation of addressing 
within the slum communities would be a 
major step towards finding the solution for 
many of the issues that these slum 
communities currently face. 
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Improving weather reporting 
and forecasting using 
inexpensive connected sensors 
 
Nart Barileva 
University of Toronto 
barilevanart@gmail.com  
 

Weather reporting and forecasting is used 
by nearly all parts of society in order to 
make more informed decisions regarding 
health, safety, and the economy. 
Inexpensive devices with various sensors 
and internet connectivity offer the ability 
to measure weather-related variables and 
upload their measurements to central 
databases. Large datasets containing 
billions of measurements can be used to 
increase the availability and accuracy of 
weather reporting and forecasting in both 
urban and rural regions. This can have 
many benefits, some of which include 
helping farmers make decisions, helping 
citizens take care of their health and 
safety, and helping governments to 
prepare for harsh weather and natural 
disasters. Governments and policymakers 
can encourage the use of this technology 
by installing these devices throughout 
cities, subsidizing their purchase for 
citizens, and ensuring that standards and 
regulations are put in place to encourage 
healthy competition and advancement. 

Why is weather data useful? 
As much as we as a society may have 
advanced from our early beginnings, the 
outdoor environment remains something 
which we have yet to avoid being affected 
by. Weather influences where people live, 
how farmers take care of their crops and 
animals, the precautions people take when 
going outside, and every so often, the 
weather can remind us of the power of 

nature when natural disasters damage 
human settlements and kill those living in 
them. 

Although we do not yet have the ability to 
prevent harsh weather and its effects, we 
have found ways to track weather and to 
predict its future patterns using a 
combination of physics, mathematics, 
chemistry, and computing. This has hugely 
benefited our society in countless ways. 
People have a better sense of short-term 
weather patterns which allows them to 
plan their lives accordingly. Farmers can 
schedule planting/harvesting operations 
more effectively and can keep their crops 
watered properly using rainfall forecasts 
(Meinke, 2006) while also ensuring the 
safety of their animals by knowing when to 
bring them inside shelter. Urban citizens 
can take the precautions necessary to 
ensure minimal impact to their health 
caused by air pollution. Governments can 
provide adequate warnings for large-scale 
natural disasters to ensure their 
infrastructure and citizens are kept as safe 
as possible. And the list continues. It is 
clear that having more accurate weather 
forecasts and more regions throughout the 
world with access to weather data can lead 
to many benefits across society. 

What is the Internet of Things? 
With the recent simultaneous advances in 
the production of inexpensive 
microcontrollers, sensors, and internet 
connectivity as well as the proliferation of 
Big Data techniques for collecting, 
organizing, and analyzing vast swaths of 
data, the Internet of Things (IoT) has 
arisen as a powerful problem-solving tool 
with the ability to alter how we as a society 
make decisions (The Internet of Things, 
2014). Various industry analysts have 
predicted that there will be anywhere 
between 20 billion to 100 billion 

mailto:barilevanart@gmail.com
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connected devices (many of which would 
be IoT devices) worldwide by 2020 (The 
Internet of Things, 2014), a scale which 
will obviously lead to vastly greater 
connectivity in our world. 

It should also be noted that, although such 
devices are very complex and thus may 
seem costly, the rapid evolution of 
electronics has led to such devices being 
extremely inexpensive to manufacture. 
From 2004-2014, the average cost of the 
sensors used in these devices has fallen to 
$0.60 from an average of $1.30, the cost of 
internet bandwidth has fallen by a factor of 
40, and the cost of computer processing 
power has fallen by a factor of 60 
(Jankowski, 2014). There has been a large 
push in the open-source community to 
create easy-to-use chipsets for IoT devices, 
with projects such as Arduino and 
NodeMCU being widely used and 
extremely inexpensive options for the 
development of these devices. 

How can IoT devices help? 
One commonly discussed application of 
IoT technology is in the production of 
small, inexpensive devices which can 
monitor variables such as temperature, 
precipitation, air pressure, humidity, air 
pollution concentrations, ultraviolet light, 
ambient light, wind directions and speeds, 
and even noise levels and device 
movement (to detect earthquakes) 
(Jayawardena, 2015). Such devices can be 
made to connect to the internet wirelessly 
either through Wi-Fi or cellular networks 
and then upload measurements to a 
central database along with the GPS 
location of the device at the time of 
measurement. This would vastly increase 
the availability of weather measurements 
which can then be used to provide real-
time location-specific weather data as well 
to provide a larger dataset to be used in 

weather forecasting simulations to 
forecast weather more effectively. 
Programs such as the Citizen Weather 
Observation Program already exist to 
allow weather measurements made by 
individual citizens to be used directly by 
larger organizations (in this case the 
National Oceanic and Atmospheric 
Administration) for use in weather 
reporting and forecasting. 

The potential impact of this technology 
can be realized by having these devices 
installed throughout a region, such as a 
city, along with installations in rural areas 
where they are needed. Benefits would 
arise for people in many ways, as 
discussed previously with the effects that 
better weather data can have. 

More broadly, such devices would allow 
individuals to have more accurate real-
time weather data for their specific 
location as opposed to the current 
situation in most of the world in which 
weather data is extrapolated from 
measurements taken further away and 
then averaged for large regions. This is an 
issue especially for those living in rural 
areas where the closest weather 
measurement stations likely will not 
reflect the weather at the location they 
require information for (Harnessing the 
Internet of Things, 2016). The use of these 
devices would allow for the 
democratization of weather data, allowing 
people to have much more accurate and 
localized measurements available 
regardless of their location. 

Furthermore, due to the chaotic nature of 
weather patterns, the data collected by 
these devices would have the ability to 
vastly improve weather forecasts as it 
would provide weather data at a much 
greater spatial resolution than what is 
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currently offered. Weather forecasting 
involves the use of computer simulations 
which harness extremely sophisticated 
physical and mathematical concepts in 
order to model the changes in weather. 
Weather observations are provided to 
such simulations which then extrapolate 
the data into the future. However, as with 
any forecast, there are uncertainties 
present. In this case, the uncertainties 
arise primarily from a lack of sufficient 
weather data and from the use of 
simplified models. The former source of 
uncertainty can be reduced through the 
use of a greater number of weather 
measurements across larger regions, 
providing a more accurate reflection of the 
intricacies of the current state of the 
environment (Buizza, 2000). As with any 
chaotic system, a very small change in any 
given measurement (something which 
might go unnoticed without IoT devices) 
might lead to large-scale weather patterns 
arising several days into the future 
(Buizza, 2000), an effect often referred to 
as the Butterfly Effect1. Evidently, the use 
of these IoT devices throughout a region 
can help to improve the accuracy of 
weather forecasts and allow businesses 
and citizens alike to better plan their daily 
activities around the weather as well as to 
provide better warnings for harsh weather 
conditions such as storms and natural 
disasters. 

As mentioned previously, farmers are in a 
position to benefit immensely from the 
availability of better weather data, 
something which the installation of an IoT 
device would offer. Some farmers in 
developed nations have already used 

                                                      
1 The Butterfly Effect is a common way of thinking 

about the idea of chaos theory. It suggests the 

possibility that an event as seemingly insignificant as 

personal weather stations but these can be 
very expensive and difficult to install 
without technical assistance. In 
developing nations where there is 
typically less money and technical 
assistance available, IoT devices can offer 
a means by which every farmer would be 
given the opportunity to enhance their 
farming operation through real-time 
location-specific weather monitoring, 
providing the tools to make better 
decisions. 

As urbanization and industrialization 
continue to increase, air pollution will 
continue to pose a challenge to cities 
around the world, with current estimates 
claiming that air pollution causes 
approximately 12.5% of deaths worldwide 
(Harnessing the Internet of Things, 2016). 
IoT devices installed throughout a city can 
help to detect air pollution levels on a 
much more localized basis as opposed to 
the use of city-wide averages, helping 
urban citizens to have a better 
understanding of the air pollution in their 
specific area. This can also lead the 
identification of areas in a city with higher 
concentrations of air pollution than the 
average levels. Those living in cities could 
then take additional precautions when in 
such areas and governments could then 
identify such areas throughout cities in 
order to address the causes and thus take 
action to prevent such high levels from 
persisting. Urban citizens will be able to 
have more control over their health with 
access to better data and will be able to 
make more informed decisions for 
themselves and their families. 

a butterfly flapping its wings in Brazil might lead to 

an eventual tornado in Texas (Lorenz, 1972). 
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What should governments and 
policymakers do? 
The internet itself has expanded to be the 
amazing tool that it is today through the 
cooperation of multiple levels of 
governments from around the world in 
providing the infrastructure to allow for 
the network to exist and to operate most 
effectively. In this same way, the 
proliferation of IoT devices can be 
immensely expanded through the help of 
those in a position to shape policies. The 
devices discussed in this brief can be used 
by many different parties, each of which 
must be properly addressed. 

At a government level, programs can be 
put into action to install these devices 
throughout urban regions as part of new 
or even pre-existing infrastructure such as 
telephone poles, street lights, traffic lights, 
thus minimizing the need for a separate 
physical infrastructure. Pilot programs can 
be used in order to test how well such 
systems would function and to educate 
citizens about the potential benefit of such 
systems, motivating them to aid in the 
further development of these programs. 

At an individual level, governments can 
help to encourage their citizens to use 
these devices near their homes and 
businesses, leading to citizen participation 
in the expansion of the device network to 
areas where government programs are 
not economically feasible. This can be 
done by either fully or partially 
subsidizing the purchase of these devices 
to increase their affordability. Additional 
subsidies can be offered to those in rural 
areas as they tend to have the least access 
to weather data and as the use of devices 
in such regions has the potential to lead to 
greater economic productivity. 

At a business level, efforts such as 
providing resources for startups and 
preventing the locking in of devices to 
specific companies should be put in place 
to encourage open competition between 
companies at various points of the device 
ecosystem (e.g. device manufacturers, 
connectivity service providers, data 
platforms, etc.). This will ensure that such 
a system of devices is not monopolized by 
any one company and will prevent the 
stagnation of the technology, leading to 
more advanced and inexpensive devices 
along with more sophisticated and user-
friendly platforms to manage data with. 

Finally, at an intergovernmental level, the 
open sharing of the data collected by these 
devices and the use of open-source 
technologies will ensure that this 
technology will have the greatest impact 
for society without the presence of 
harmful practices involving data 
localization regulations and the 
prevention of sharing sensor data 
(Harnessing the Internet of Things, 2016). 

As with any technology, there will be many 
policy challenges to overcome, but the 
efforts mentioned here are absolutely 
essential in ensuring that this technology 
flourishes and takes hold around the 
world. Without efforts such as these, it is 
likely that the technology will not reach a 
point where it can have an impact, and so 
these should be addressed with a greater 
priority. The additional challenges to 
overcome include issues with providing 
adequate bandwidth for device 
connectivity, ensuring security and 
privacy are respected, enforcing standards 
to reduce inaccurate data while still 
keeping costs low, and encouraging the 
use of standard protocols for devices to 
ensure data compatibility and eliminate 
inefficiencies. 
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Conclusion 
It is clear at this point that the application 
of IoT technology in the collection of 
weather data has the ability to radically 
transform how we as a society make 
decisions about our health, safety, and 
economy. The list of potential uses 
mentioned aims to demonstrate the way in 
which these technologies can be used to 
help with weather-related issues, but it is 
by no means an exhaustive list. 
Furthermore, the basic IoT technology 
discussed can be extended to the many 
other applications such as in measuring 
water currents and levels in rivers and 
oceans to predict tsunamis and floods, 
detecting sound levels in nature to prevent 
illegal activity and monitor wildlife 
populations, measuring environmental 
data indoors to minimize the energy used 
in heating and cooling, detecting fires in 
densely populated informal settlements 
such as slums to prevent the spread of 
fires, etc. (Harnessing the Internet of 
Things, 2016). Any possible way in which 
the collection of data might lead to better 
decisions being made has the potential to 
be addressed using an approach similar to 
that discussed in this brief. 
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Abstract 
North American cities have an obligation to 
their own citizens, as well as citizens from 
other cities around the world, to use their 
capacity for development in a proactively 
sustainable manner while exhibiting 
inclusive and innovation strategies 
reflective of good governance. Rapid 
urbanization poses its own set of challenges 
and threats to North American countries 
and every step must be taken at the 
municipal level to mitigate threats and 
promote an economically, socially, and 
environmentally sustainable future. With 
an expected growth rate of over 20% by 
2030, the City of Markham is no stranger to 
high rates of urbanization and expansion. 
Following its 100-year sustainability plan, 
the Greenprint, Markham aims to be a 
North American leader in sustainable 
development, planning for zero net energy, 
water, waste, and emissions by 2050. 
Known as the “Silicon Valley of Canada”, 
Markham can serve as a learning point for 
other similar North American cities. Solar 
generation, Feed-In Tariff programs, smart 
grid technology, waste diversion, land 
restoration, and innovation markets are 
discussed in this paper. 

 

Introduction 

Today, only 2% of the world's land is 
occupied by cities. However, these cities 

are home to almost 55% of the global 
population and account for 70% of the 
world GDP. Despite only occupying 2% of 
the Earth, cities are responsible for a vast 
majority of energy use (60%), pollution 
(70%), and waste (70%). With North 
America contributing to over 30% of 
global emissions and individual countries 
ranking among nations with the highest 
various emissions per capita, North 
America must play a large role in the global 
sustainable development movement.  

The recent North American Climate, Clean 
Energy, and Environment Partnership 
between Canada, the United States, and 
Mexico shows a move towards 
commitment to reducing emissions and 
meeting the Paris Agreements. It sends a 
strong message abroad—the plans are 
encompassing and the prospects exciting. 
However, without pro-active participation 
from the municipal level, the national and 
international goals will not be reached.  

Rapidly urbanizing areas pose critical 
challenges to meeting the 2030 
Sustainable Development Goals. However, 
cities have the unique ability—unlike 
states or provinces—to govern in a far 
more direct, efficient, non-partisan, and 
long-term manner, which will serve as an 
invaluable advantage in turning the 
challenges of a complex urban area into 
opportunities for dynamic and inclusively 
prosperous spaces. 

To fulfil a North American city’s moral 
obligation to not only its own citizens but 
to global citizens everywhere, creative and 
tailored solutions must be actively sought. 
These solutions will come in the form of 
innovation, community engagement, 
economic incentive, and the effective 
management of a city’s capacity for change 
and improvement.  

mailto:mikaelapreston@live.com
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The following case study of some of the 
many sustainable development action 
plans of Markham, Ontario can serve as a 
learning tool for other similar cities across 
North America.  

Introduction to Markham: 

The City of Markham is located in Southern 
Ontario, Canada, just outside of Toronto, 
the 4th most populous city in North 
America. The Greater Toronto Area (GTA), 
which includes cities like Markham, 
Mississauga, and Vaughan, is among the 
fastest growing areas in Canada. Markham 
is a recognized immigration hub—already 
at a population of over 351,000 as of 2016, 
the population is expected to grow by over 
20% by 2030, contributing to the high 
overall rates of expansion within and 
around the GTA.  

With this high growth rate, Markham faces 
many of the challenges associated with 
rapid urbanization and expansion of urban 
areas including pollution, loss of arable 
land, energy inefficiency, waste dumping, 
unaffordable housing, and childhood 
poverty (which was measured to be 
between 10% and 20% in 2008). However, 
with effective resource management and 
long-term planning, Markham has the 
capacity to develop sustainably while 
fostering the economic and social benefits 
of urbanization. In a message on the public 
website, Markham recognizes the issue 
and need for strong policy-making in this 
regard: 

 “Over a decade ago Markham Council 
recognized the potential pressures 
growth would have on the Town. 
Council also recognized that 
suburban sprawl has enormous 
impact on land consumption, the 
environment, infrastructure 
requirements and traffic congestion. 

Markham will continue to have 
growth pressures; however, the Town 
has adopted positive policies to 
manage and control growth by 
limiting outward expansion and 
intensifying development within the 
Town’s existing boundaries.” 

  

Mayor Frank Scarpitti has been in office 
since 2006 and has been a champion of 
technological innovation and 
sustainability for Markham, making long-
term planning in these areas a focused 
priority. Markham aims to become the 
“greenest city in North America” and to 
further strengthen its reputation as the 
“Silicon Valley of Canada”. More 
specifically, by 2050, Markham aims to 
reach zero net energy, water, waste, and 
emissions. 

Recognizing the crucial need (and 
opportunity for) effective engagement of 
all levels of society, Mayor Scarpitti 
remarked in an interview with the author 
that when it comes to integrating multiple 
stakeholders in sustainability efforts, such 
as young people and innovators, “the door 
is wide open with opportunity.” 

Discussion 

Creativity of solutions, long-term 
planning, and consistency of policy-
making are key to meeting municipal 
sustainable development goals. Markham 
exhibits these three qualities and 
constantly seeks pathways for 
improvement.  

The city’s objectives and action 
mechanisms are detailed and coordinated 
within a highly comprehensive framework 
named the “Greenprint”. The Greenprint 
lays out plans to address and integrate 
Markham’s “environmental health, 
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economic vitality, social well-being and 
cultural vibrancy” for the next 5-100 years 
by targeting 12 priority areas.  These 
priority areas are: Energy and Climate, 
Food Security, Access and Mobility, 
Shelter, Materials Management, Water 
Efficiency, Ecosystem Integrity, Education 
and Skills, Economic Vibrancy, Individual 
Health, Identity and Culture, and Social 
Equity.  

These priority areas are highly aligned 
with the Sustainable Development Goals 
and contain specific targets for 
implementation of the Paris Agreements, 
most notably the commitment to a net zero 
carbon economy by the second half of the 
century. Some of Markham’s programs 
that exemplify effective use of innovation 
and stakeholder engagement to achieve 
the targets set in the Greenprint are 
highlighted below.  

Solar generation 

Markham hosts the second largest 
municipal fleet of solar panels in the 
Province of Ontario and was the first 
municipality in Ontario to install a Feed-In 
Tariff (FIT) project. FIT projects aim to 
encourage investment at all levels into 
renewable energy by operating under the 
provisions of guaranteed grid access, long-
term contracts, and payment based on 
cost-based purchase prices to renewable 
electricity generators (from businesses to 
homeowners to private investors) for the 
renewable energy that they supply to the 
grid.  

Markham’s FIT project is aligned with 
Ontario’s greater goals for renewable 
energy production including Ontario’s 
phase-out of coal-fired electricity 
generation. FIT programs have allowed for 
the development of better technology and 
the creation of new industries and jobs. Jon 
Kieran, the chair of the Canadian Solar 
Industries Association has noted: “There 
are limited solar incentives in selected 
other provinces and the occasional 
municipality, but nothing remotely close 
to the size and scope of Ontario’s FIT and 
microFIT programs.” The fleet will grow 
by 400kW to 2.3MW in the next 2 years 
with recent “FIT 4” contract offers for two 
community centers.  

The large solar program is enabled by a 
partnership with PowerSteam Solar, one 
of the largest rooftop solar developers and 
operators in Ontario. Markham also 
fosters a strong corporate energy 
conservation program that invests over 
$200,000 per year in facility retrofits, 
which have paybacks of 2-3 years. These 
private/public partnerships are key to 
strengthening investment in renewable 
energy generation – and most importantly 
driving down costs to the consumer. In 
fact, in many areas of the GTA, a solar array 
can be installed and maintained for zero 
cost to the homeowner. Furthermore, the 
homeowner will then be able to make 
money off of the electricity generated by 
the array. These incentive-based 
programs have seen increasing success 
where implemented. 

Smart grids 

Smart grids have been hailed by leaders 
across many fields as the way forward on 
a path to creating an efficient energy 
network that has the physical and 
software infrastructure to support 
growing communities’ fluctuating and 
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high-demand energy consumption needs. 
The US Office of Energy describes a smart 
grid as a two-way communication system 
between the electricity grid and 
computerized measurement and 
operation systems that improves 
“reliability, resiliency, flexibility, and 
efficiency (both economic and energy) of 
the electric delivery system”. 

Smart grid technology (expansion and 
retrofitting) is a priority in Ontario 
municipalities. In November of 2013, 
PowerStream became one of the first 
utilities of its size in North America to 
create a proof-of-concept microgrid 
demonstration project. In June of 2016, a 
utility-scaled “microgrid” (smaller scale 
smart grid) that provides several hours of 
backup power supply to 400 customers in 
Penetanguishene, a small town in Ontario, 
was launched as a starting point to 
Ontario-wide implementation of smart 
grids.  

This particular microgrid system uses the 
“Microgrid Distributed Energy Resource 
Automation System” (MiDAS) technology 
that operates autonomously to optimize 
power delivery by operating either 
connected to or disconnected from the 
provincial grid. MiDAS also has the 
capacity to use renewable power 
sources—the end goal of an ideal 
microgrid system. These automated 
systems have equipment for scheduled 
charge and discharge based on real-time 
data input, as well as self-healing and fault 
correction capacity. Finally, this 
technology uses remote performance 
monitoring, further closing the energy 
efficiency loop.      

Smart grid projects like those of 
PowerStream that use technology like 
MiDAS are not only examples of important 
innovations in the energy industry, but 

also highlight opportunities for 
partnerships within an industry, between 
the public and private sectors, and 
between municipalities and even states. 

The Penetanguishene project was a result 
of an agreement signed in 2015 between 
the Korea Electric Power Corporation 
(KEPCO) and PowerSteam for the 
undertaking of four projects to further the 
development and implementation of 
smart grid networks in the North 
American electricity marketplace. MiDAS 
technology is involved in many evidence-
based research and implementation 
projects outside Canada, too—many in 
South Korea and one in Mozambique.  

With regards to partnerships within the 
energy sector, in a significant development 
this year, six Ontario municipalities have 
agreed to merge 4 utilities (PowerStream, 
Enersource, Horizon Utilities, and Hydro 
One Brampton) into one publicly-owned 
energy company that will serve 1 million 
customers and will have the resources to 
enable innovative energy technology. 

The effective engagement of all 
stakeholders in energy research, 
development, and implementation is 
extremely advantageous to a rapid 
transition towards clean energy. 
Municipalities have a significant ability to 
form and leverage these types of 
partnerships.   

Waste diversion 

Currently, Markham maintains a level of 
81% curbside waste diversion from 
landfills. This is expected to increase to at 
least 85% by 2019 through the new textile 
recycling program that allows citizens to 
drop off their clothing, towels, and more 
where the textiles are then either donated 
or recycled. 
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Through partnerships with school boards, 
37 schools have been transformed into 
“zero waste” spaces that allow children to 
grow up learning of the importance of 
sustainability.   

Through the success of these unique and 
inclusive programs, Markham has 
currently been exceeding its waste 
diversion targets for three years in a row. 

Trees for Tomorrow 

In the last 9 years, over 328,000 trees have 
been planted in Markham with over 50% 
in large scale restoration projects and 
smaller scale community tree-planting 
initiatives, with a focus on strengthening 
native species growth and removal of 
invasive species. The Trees for Tomorrow 
program is enabled through direct 
leveraging of funding for environmental 
projects, in-kind contributions and 
donations, and an annual volunteer 
participation force of over 3000 
volunteers that includes school 
involvement programs.  

This program exemplifies effective 
inclusion of a community in the process of 
the improvement of their own green living 
spaces through a strong focus on volunteer 
participation and public education.  

Innovation and technology programs  

Perhaps the key driver of economic and 
social prosperity of a society is innovation. 
Investment in the future of a population 
sees the highest returns when focused on 
education and other programs that foster 
innovation and advancement of 
knowledge, skills, and technologies.  

Markham’s Greenprint includes provisions 
on the importance of education in creating 
a sustainable future. It recognizes the role 
of young people as part of the 

comprehensive plan for the coming 
generations.  

Furthermore, Markham puts significant 
effort into harnessing and strengthening 
the city’s power of innovation by aiming to 
create an environment that is welcoming 
and truly inclusive for all demographics of 
the population. Among multiple successful 
and growing entrepreneurship, venture 
funding programs, and incubators exist 
specific programs focused on youth 
entrepreneurship. These programs aim to 
encourage and support the participation of 
youth in the innovation community of the 
city.   

Following trends around the world, 
Markham also is moving to support open 
data programs to lower barriers to 
research and innovation.  

Finally, since economic and environmental 
sustainability go hand in hand, there has 
also recently been added emphasis on the 
creation of jobs that lie in the cross section 
between innovation and progress towards 
a “clean” economy. In the Greenprint, 
Markham commits to creating 25,000 
“Green Jobs” (as defined by the United 
Nations as being “work in agricultural, 
manufacturing, research and development 
(R&D), administrative, and service 
activities that contribute substantially to 
preserving or restoring environmental 
quality”) by 2020. Over 500 of these will be 
created by the recent launch of the GM 
innovation lab where employees will work 
on projects like electric car technology.  

Markham is home-base to over 1000 
technology and life sciences companies, 
with these two sectors alone employing 
over 37,000 people—one fifth of the city’s 
workforce. 

Investing in strong technology and 
innovation programs within a 
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municipality is perhaps the most direct 
way to forming a culture of progress and 
prosperity. Hubs of technology 
advancement are often highly 
concentrated in geographic regions—take 
Silicon Valley for example, or Lancashire 
and Birmingham during the British 
Industrial Revolution. With the global 
clean-tech market expected to be valued at 
nearly $5 trillion within the next 5 years, 
municipalities have an opportunity to gain 
a direct head start in this market by using 
the inherent benefits of a high density and 
diverse urban area to their advantage.   

Conclusion 

Any urban area that is experiencing high 
growth and expansion rates faces 
challenges. North American cities similar 
to Markham have the capacity to take 
strong and responsive action to meet 
sustainable development goals and propel 
a national and global movement towards 
those goals. Many of the barriers that 
federal policy makers or international 
agendas face with regards to slow 
enactment of policy or inability to 
effectively manage large populations and 
relationships are reduced at the municipal 
level.  

Not only do North American 
municipalities like Markham have the 
ability to develop sustainably, they have 
the obligation to use the positive 
characteristics of a dense urban area to 
their advantage in building a strong force 
towards a prosperous future.  

Sharing of successes from one 
municipality to another is extremely 
important. For a city just beginning its own 
journey down a sustainable path, having 
exemplary bodies of knowledge to draw 
from has the potential to lower the 
activation energy for action. Markham 

continues to face challenges, and there is 
much room for improvement, but the focus 
on sustainability as a central pillar of 
policy is to be applauded. Every city should 
have a detailed and engaging plan that 
extends multiple generations and serves 
as a “constitution for sustainability” for 
policy makers to follow throughout the 
crucial coming decades.  
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Abstract 

This paper examines low-income housing 
broadly over the years in Nigeria. It brings 
to the fore the efforts of several 
administrations in Nigeria in terms of low-
income housing provision and policies 
guiding housing. The level of success of low 
– income housing provision is highlighted, 
as well as the problems associated with low-
income housing - namely slums and 
informal settlements. This paper concludes 
that the new Urban Agenda provides the 
Nigerian government another opportunity 
to commit itself to low-income housing and 
vigorously pursue it. 

Key Words: New Urban Agenda, low-income 
housing, Nigeria, Slums, Informal 
Settlements. 

Introduction 

The issue of housing is a major concern to 
all and sundry regardless of race, gender 
or any other demographic index. It is likely 
for this reason that housing was included 
in the recently published United Nations 
Sustainable Development Goals (UN SDGs) 
under goals #11 which focuses on 
sustainable cities and communities. As a 
matter of urgency, the number one target 
of this goal is to ensure everyone’s access 
to adequate, safe and affordable housing 
and basic services, and the upgrading of 
slums. 
 

Housing is defined as the process of 
providing safe, comfortable, attractive, 
functional, affordable and identifiable 
shelter in a proper setting, within a 
neighbourhood, supported by continuous 
maintenance of the built environment for 
the daily living activities of 
individuals/families within the 
community while reflecting their socio-
economic, cultural aspirations and 
preferences. In addition, housing includes 
the sustainability attributes of energy 
efficiency and resource conservation for 
improved quality of life, (National Housing 
Policy, 2011). On the other hand, housing 
policy can be described as government 
intervening and subsidizing housing. 
 
While a house is a single unit, housing 
deals with the provision of multiple 
housing units coupled with adequate 
facilities needed for day to day living. 
Social Housing also known as Low Income 
Housing is the response by the 
government to the housing challenges of 
‘Low and No’ income earners (National 
Housing Policy, 2011). ‘No income earners’ 
are defined as all persons whose annual 
income does not exceed the national 
average of 25% of the National Minimum 
Wage. While ‘low income earners’ are 
defined as all persons whose income 
exceed the no income level, but does not 
exceed the National Minimum Wage 
(National Housing Policy, 2011). The 
National Minimum Wage is N 18, 000.00 
per month, approximately 60USD. 
In this part of the world, decent shelter is 
regarded as one of the most prized and 
cherished asset any individual or family 
can possess, and it is rightly so. It seems to 
form the basis for measuring people’s 
successes or achievements, and  is seen as 
some sort of financial security. This is why 
the importance of the provision of housing 
cannot be over emphasized, not just 
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because of the shelter it provides for 
individuals and families, but because 
housing provision can be harnessed to be 
drive the national economy. Government 
must ensure the provision of quality and 
affordable housing for all Nigerians, much 
more so, for the low income earners, the 
no income earners,  as well the Internally 
Displaced Persons rendered homeless by 
conflict or natural disasters.  
 
Efforts at Low Income Housing 
Provision in Nigeria 
Efforts at providing low income housing 
have been in place even before  Nigeria 
gained independence. It is quite 
disheartening to know that since then, 
until 2011 when the last National Housing 
Policy was adopted to proffer sustainable 
solutions to the housing problems 
bedeviling the country, not much has been 
achieved. It is even more worrisome 
seeing that the population of Nigeria is 
growing rapidly and is projected to hit a 
Two Hundred Million (200,000, 000) in a 
few years. While efforts at providing 
housing for the general population began 
as early as 1954 with the Lagos Executive 
Development Board establishing housing 
schemes, it was only in 1975, with the 
establishment of the committee on 
Standardization of House Types and 
Policies that the first attempt was made by 
Government  to recognize the housing 
problems of the low-income group, who 
earned less than Three Thousand Naira 
(N3, 000) per annum (National Housing 
Policy 2011). In 1980, an elaborate 
National Housing Programme was 
embarked upon based on the concept of 
affordability and citizen participation. The 
target group was the low-income earners 
whose annual income did not exceed Five 
Thousand Naira (N5, 000) (National 
Housing Policy 2011). 

In 2006, a new National Housing Policy 
came into existence which gave room for 
private developers. Under this policy, 
lending rate to contributors was cut down 
from 9% to 6%, while the interest on NHF 
loan to PMI’s was also reduced from 5% to 
4%. In 2011, another National Housing 
Policy was adopted, this time with 
emphasis on Mass Housing which was 
supposed to make quality, safe, healthy 
and affordable house available for the 
poorest of the poor in the country. These 
efforts however have not met much 
success however.  
 
Problems of Low Income Housing 
Policies 
In all fairness, all efforts made by the 
Nigerian government and agencies in the 
field of housing towards low income 
housing has borne little or no returns, 
since most low income earners in the 
country are struggling hard for survival 
and barely have decent houses to call 
theirs. There are too many policies with 
little or no results to show for it. 
Apparently, the reasons why low income 
housing policies have not been effective 
range from lack of political will from 
political office holders, inadequate funding 
to execute the policies, and corruption in 
the allocation completed housing among 
others. Often, the housing units end up 
with the elite in the society rather than the 
low income earners for whom the policy 
was birthed. A typical example of this was 
when Ibem, Opoko, and Aduwo (2013) 
investigated the outcome of the PMHS 
initiated by the administration of 
President Obasanjo which was to provide 
18,000 low-cost housing units across the 
federation between 2004 and 2006, with 
emphasis on using local building 
materials. It was discovered that the 
scheme was only executed in a few states 
of the Federation with very few housing 
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units provided. The downfall of that 
scheme was related to inadequate funding, 
poor design and implementation 
strategies, low organizational capacity of 
the three agencies in charge: Association 
of Housing Corporations of Nigeria 
(AHCN), Federal Mortgage Bank of Nigeria 
(FMBN), and the National Building and 
Road Research Institute. In fact, Aduwo, 
Edewor and Ibem (2016) posit that while 
653,271 housing units were expected to be 
constructed in the different housing 
schemes across the country under the 
various housing programmes between 
1962 and 2010 (with exception of the 
years 2000-2003), only 95,594 housing 
units were actually constructed 
representing a success in only meeting a 
dismal 14% of the targets set. These 
figures cover mass housing as a whole, 
hence the poor levels of low income 
housing can be inferred. 
In summary, many of the past attempts at 
providing low income housing failed due 
to the lack of will power to conclusively 
pursue Housing policies, the inability of 
successive administrations to continue 
with the housing policies they met on 
ground, poor allocation of funding for the 
execution of housing policies, and the 
alienation of the private sector until 
recently. Also, the lack of proper 
monitoring of low income housing 
projects allowed non-low income earners 
acquire housing meant for low income 
earners. Many of the past attempts at low 
income housing provision employed a top-
down approach instead of a bottom-up 
approach which would have favored the 
grassroots. However, recent attempts have 
sought to correct these mistakes of past 
attempts at providing social housing. For 
instance, the National Housing Policy 
adopted in 2011 provides roles for grass 
root organizations such as NGOs, Faith-
Based Organizations and Cooperatives 

roles to play in low-income housing 
provision, while the private sector is 
encouraged to bring in the required capital 
and expertise. 
 
Slum Formation in the Absence of Low 
Income Housing Policy  

A slum in the traditional sense of the word 
is a blighted neighborhood in which 
dilapidated buildings and squalor are 
present while basic amenities such as 
electricity, pipe borne water, accessibility 
and sanitary facilities are absent. While 
there are several definitions of what a 
slum is due to its complex nature, the UN 
HABITAT Global Report on Human 
Settlements 2003(revised 2010) identifies 
the following as some major 
characteristics of slums. 

● Lack of basic services 
● Substandard housing or illegal or 
inadequate structures 
● Overcrowding and high density 
● Unhealthy living conditions and 
hazardous locations 
● Insecure tenure; irregular or 
informal settlements 
● Poverty and social exclusion 
 
In Nigeria, slums occur as a result of the 
absence of a concrete “Low income 
housing” policy. A well implemented Social 
Housing policy in Nigeria would 
drastically reduce the number of persons 
living in sub-human conditions. However,  
some results and half-hearted 
implementations have made Social 
Housing a pipe dream. This has resulted in 
Nigerians living in squalid, poor conditions 
in many Nigerian cities. 

It is estimated that as many as 75% of 
housing units in Nigerian urban centres 
are located in slums, and are substandard 
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(Olotuah, A. O 2006). According to 
WaterAid, as many as two in three 
Nigerians or 130 million Nigerians do not 
have access to adequate sanitation, while 
potable water is out of the reach of 57 
million of Nigerians. The Boston Economic 
Group, in a report, stated that 44% of 
Nigerians do not have access to electricity.  
As these figures cover all Nigerians, it may 
also cover people living in rural areas. This 
points to the fact that the absence of 
decent housing conditions for low income 
earners is not exclusive to cities alone; 
there are also people in the rural areas 
living under conditions that are not 
optimal. Thus, actions taken to improve 
the provision of low-income housing in 
Nigeria should not focus entirely on urban 
areas and exclude the rural poor. 

In many urban settings in Nigeria, some of 
the slums have not always been the 
haphazardly built settlements we see 
today. Some slums form as a result of 
deterioration of the neighborhoods, due to 
lack of maintenance. Many settlements 
start off as thriving well planned 
neighborhoods, and well- serviced with 
amenities., However, with time and due to 
the poor maintenance culture and the 
waning efficiency of public services over 
time, these neighborhoods deteriorate. 
This deterioration is also hastened by the 
dwindling economic fortunes of many 
residents. 

Many informal settlements spring up due 
to the inability of authorities to adequately 
control the rapid urbanization of many 
Nigerian cities. The authorities often fail to 
ensure that these settlements comply with 
building standards, therefore leaving the 
developers to come up with haphazard 
developments which rapidly deteriorate. 
Such settlements eventually attract low-
income earners who find such low quality 

habitations affordable. Many settlements 
like these are found in many Nigerian 
cities.  

The New Urban Agenda and Low 
Income Housing in Nigeria 

The New Urban Agenda is the policy 
expected to guide housing and urban 
development for the next 20 years. The 
New Urban Agenda will be adopted at the 
United Nations conference on Housing and 
Sustainable Urban Development (Habitat 
3) conference in Quito, Ecuador. When 
implemented, the New Urban Agenda will 
give mileage to the quest to provide 
affordable housing to all citizens including 
the urban poor in Nigeria.  

A major target plan of the New Urban 
Agenda is the eradication of poverty in all 
its “forms and dimensions”. As poverty is a 
major reason why many citizens cannot 
afford decent housing, the eradication of 
poverty to a great degree will cause a 
decline in the formation of slums and 
informal settlements, by presenting 
citizens with the opportunities to afford 
decent housing. The New Urban Agenda 
promotes the creation of prosperity and 
opportunities for all citizens. Hence, 
proper implementation in Nigeria will see 
that all Nigerians including low-income 
earners, refugees, and even homeless 
people, have opportunities to prosper 
(refugees in the Nigerian context would 
include Internally Displaced Persons who 
have been rendered homeless and poor by 
Boko Haram Terrorists in the North 
Eastern parts of the country).  

In addition to the above, the New Urban 
Agenda specifically calls for the promotion 
of National, Sub-National and local 
housing policies that support the 
realization of housing for all as a 
component of the right to an adequate 
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standard of living, In Nigeria’s case, in the 
case of Nigeria the Federal, State and Local 
Governments will implement policies that 
will promote housing for every Nigerian. 
This will also include homeless people, 
persons in vulnerable situations, low-
income groups and persons with 
disabilities. With respect to affordable 
housing for all, the New Urban Agenda 
commits to the promotion of sustainable 
housing and housing finance models 
(including social habitat production). 

To undo the dearth of low-income housing, 
spread of informal settlements and 
deterioration of neighborhoods into 
slums, the New Urban Agenda encourages 
the reduction of the number of persons 
living in slums and informal settlements. 
While it does so, the well-being of 
inhabitants of these slums and informal 
settlements are highly regarded.  For 
instance, paragraph 107 of the New Urban 
Agenda calls for the prevention of 
segregation and arbitrary forced evictions 
and displacements of slum dwellers. In the 
same vein, paragraph 97 encourages the 
upgrading of slums and informal 
settlements. 

Conclusion 

The New Urban Agenda brings with it bold, 
new ideas relating to low-income housing 
which if carefully implemented will do a 
lot in the Nigerian housing sector. While 
unlike any of the Nigerian National 
Housing Policies in terms of scope, 
numerical targets, and specific numbers of 
housing units to be provided, the New 
Urban Agenda if given proper 
consideration in Nigeria, will renew the 
zeal with which the National Housing 
Policy and the recently launched National 
Housing Roadmap will be implemented, as 
well as provide new effective strategies for 

low-income housing provision in the 
country. With the New Urban Agenda, 
affordable housing for all citizens is a 
responsibility that which all the tiers of 
governments must bear. Hopefully, the 
problem of low-income housing will 
gradually be solved before 2036. 
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Introduction  
In the next 35 years, 66% of the world’s 
population will reside in urban areas. This 
will increase the quantity and scale of 
infrastructure. Preceded only by water, 
concrete is the most used material by 
mankind. Concrete is the fastest growing 
globally common structural material, and 
this will result in an increase of 
anthropogenic CO2 emissions, a 
greenhouse gas (GHG)  
 
Concrete is a mixture of cement, water, 
sand and aggregates. Portland cement 
(and then include a brief description of 
what that means) is one common way to 
make concrete.  It may seem like a modest 
material compared with steel, but its 
ability to transform from a fluid 
suspension to a rigid solid without high 
temperature treatment makes it a 
powerful solution in most of construction 
applications. In 2010, the estimated 
consumption of concrete rounded 33 
billion metric tons, using 3.7 billion tons of 
Portland cement clinker and 27 billion 

tons of aggregates. (Mehta & Monteiro 
2014) 
 
The manufacturing of Portland cement is 
an intensive process in terms of energy 
and raw materials. About 4 GJ of energy 
are required to process 1 ton cement 
(Mehta & Monteiro 2014). To give a 
comparison, the energy content in a 30 
liter tank of gasoline is about one gigajoule 
(Statistics Canada, 2012). Additionally, the 
production of 1 ton of cement releases an 
estimated 1 ton of CO2  to the atmosphere. 
The Portland cement industry produced 
about 4 billion tons of cement during 2013 
alone, and represented 6% of total man 
made CO2 emissions (CEMBUREAU, 2015). 
 
In the case of concrete, (IEA 2014 and IEA 
2015), the direct emissions of GHG 
greenhouse gases represent 7.3% of the 
emissions associated to all anthropogenic 
activities, which equates to 23% of 
industrial and energy CO2 emissions.  
 
The need to achieve sustainability in the 
production of Portland cement requires 
improving current processes and the 
development of new high performance 
binders. Many methods exist to reduce the 
GHG emissions of concrete like improving 
the efficiency of equipment, use of 
supplementary cementing materials and 
the use of breakthrough technologies. 
(Miller et al 2016). 
 
Fly ashes  
Fly ashes are Supplementary Cementing 
Materials (SCMs) that can be used in the 
preparation of Portland cement and give 
beneficial effects to the cement mixture 
when both are mixed and hydrated. Fly 
ashes are a partial replacement of cement 
mixes in concrete, ranging between 15-
50% commercially. 
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The potential for using fly ash as a 
supplementary cementitious material in 
concrete has been known almost since the 
start of the last century, although it wasn't 
until the mid-1900s that significant 
utilization of fly ash in concrete began, 
following the pioneering research 
conducted at the University of California, 
Berkeley (Davis, 1935). In 1935, the 
Hoover Dam was completed after pouring 
approximately 2,484,800 m3 of concrete, 
with an additional 841,000 m3 of concrete 
used in the power plant and other dam-
related structures. This was less than 20 
years after a standard formula for cement 
was established. 
 
The last 50 years have seen the use of fly 
ash in concrete grow dramatically with 
close to 15 million tons used in concrete, 
concrete products and grouts in the U.S. in 
2013 (ACAA, 2014).Given the above, the 
use of fly ashes in cement can be justified 
for three reasons: 
 
• The first reason is technical. When SCMs 
are used and preserve a similar 
mechanical strength, they show properties 
such as lower porosity, permeability, 
bleeding, heat of hydration, and drying 
shrinkage. Therefore, cement with SCMs 
have advantages over ordinary Portland in 
many specific applications: e.g., low heat 
hydration for dams, increase workability 
in concrete, high durability in aggressive 
environment etc. 
 
• The second is economical due to savings 
related to fuel consumption. These saving 
benefits are not only for the individual 
cement factory (or cement firms that 
operate several factories), but also at the 
level of the country as a whole—because 
the cement industry has a high demand for 
energy (and raw materials) in its 
production process. 

 
• The third is environmental as SMCs 
consume less fuel. Using less fuel reduces 
environmental liabilities such as ashes, 
dust and other pollutants, and diminishes 
the decarbonation reaction of calcium 
carbonate: 
 
CaCO3 + heat ↔ CaO + CO2  
Therefore, the amount of SCMs used as a 
substitute for cement will proportionately 
reduce CO2 emissions. 
 
The use of SCMs is practically the most 
effective way to reduce cement use or 
offset significant price increases, at least 
partly, because their use can be immediate 
and does not require technological 
development. Other solutions like 
innovation in materials, processes, and 
machinery or in the use of energy, while 
necessary, are difficult and would not be as  
fast a solution compared with already 
known materials.    
Legislation aimed at reducing 
environmental pollution associated with 
coal combustion products will continue to 
add to this waste stream in the future, 
increasing the need to develop pertinent 
and safe end uses for these materials. 
According to the American Coal Ash 
Association (ACAA), the United States 
produced 53,400,000 tons of fly ashes in 
2013, from which the concrete industry 
consumed only 12,356,726 tons (ACAA, 
2014). Nonetheless, between several 
industries including concrete, fly ashes 
were consumed by 23,321,230 tons, from 
which only 16,167,431 tons were sold as 
cenospheres.  
 
In other important economies of the 
world, the Coal Combustion Products 
(CCP’s) rates of use are superior to the 
United States (ACAA, 2014 use: 43.67%). 
For example, in the European Union 
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(EU15) the CCP utilization rate was 90.9% 
in 2010. CCP utilization in Japan was 
96.4% in 2010. This statistics leads to infer 
that there is a huge opportunity to 
increase the consumption of fly ashes in 
USA based on the increase in the 
percentage of replacement in every cubic 
meter of concrete. 
 
Conclusion 
Reduction in emissions from concrete 
production can be achieved with no 
changes in either technology or 
manufacturing methods, but by using 
supplementary cementing materials 
(SCMs) like fly ash.  
 
Using fly ash in concrete offers numerous 
structural and environmental advantages, 
including the reduction of embodied GHG 
emissions through the replacement of 
Portland cement. However, increasing fly 
ash content will only reduce emissions to 
the degree that Portland cement usage is 
reduced. Changes in concrete formulation 
should impact of fly ash on structural and 
operational features, and the specific 
requirements for each concrete 
application. 
 
Similar to emissions reduction policies, the 
cooperation among different stakeholders 
and consumer education can play a critical 
role in implementation. Many regions will 
benefit from changes to typical practices 
that will accommodate future demands 
and offset high emissions. 
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Abstract  
Although medicine has always been present 
throughout human history,, one cannot 
deny its potential when it is entangled with 
technology. With the overwhelming impact 
of constant emerging information, BigData 
allows cooperation between different fields,  
which has the potential to enhance medical 
care. But how can we balance medical 
education and its principles with 
development? From individual to 
individual, or from individual to population, 
health care explores the potential of the 
patient and the physician. With the tools to 
enhance practice and its  perception, 
DaVinci is becoming a synonym of renewed 
health education. Within the pillars of a 
strong society lies the nature of health care, 
and the responsibility of compassing with 
society development. By revisiting taboos 
and struggles of both medical students and 
physicians, the current article gives an 
insight of medical concerns and its trends.  
 
Introduction 
The pillars of sustainable development are 
cross-sectionally affected by public and 
individual health.  The need for health 
relies on the  practitioners’ education, as 
well their capability to take the right steps. 
Starting with listening to what the world 
surrounding a physician has to say, they 
should be educated to understand feelings, 
with a knowledge of historical principles, 
fully engage understanding of others.  
 
Discussion 
We are in an era where medicine sustains 
life to an increase capacity, where we 

master the body’s malfunctions, 
regardless the subjectivity of patient’s 
suffering (Krakauer, 2016). On the other 
hand, concerns are being raised about the 
lack of critical skills outside classical 
conceptual medicine, necessary for in-
patient settings. Skills are also needed to 
attend the entanglement of health and 
happiness of today’s society.  
 
Medicine has evolved. More than to cure, 
medicine is now applied to prevent, to 
treat and to avoid disease progression 
(Singh, 2010). Medicine, more than ever, is 
able to delay an inevitable death.. But, why 
running against fate? To be able to hold on 
to the inevitable is also inherited to human 
nature. Here stands medical education: 
denying human nature. But are the 
principles given in medical school paired 
with the ideals of dignity of a dying 
patient? Dealing with the impediment of 
providing care by the one’s under their 
Hippocrates-self is not only challenging, it 
can be innerly revolting. This way, 
medicine is a fight with the inner nature of 
a physician and his humanity.  
 
Patients are the greatest source of 
information to their own problems, and 
also to the future success of medicine. But 
with the increase of present knowledge, 
the amount of questions asked increases 
exponentially as well as the information 
given, not only by the amount of data 
generated, but by regarding its diversity, 
making it impossible to manage with 
traditional methods.  Living in a global 
health network, the urge for codification 
and standardization has being fulfilled.  
BigData arrived on Health Care, 
dimensioning treatments and 
revolutionizing decision making. An 
effective management of big data brings 
opportunities to improve health care, 
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economically and clinically (Raghupathi, 
201). 
 
But for the physician, BigData is translated 
in a bottleneck speciality.  Looking 
backwards, physicians have always been 
specialized with new findings and new 
techniques emerging on the daily. ne 
cannot dominate all the knowledge within 
a specialty itself. Trying would not be cost 
effective or  counterproductive. This is 
reflected in a consecutive specialization 
within residency chosen through a 
physician’s career.  
 
With BigData arrival, comes  the ability to 
collaborate with areas that are not present 
in classical medicine. Coordinating 
medicine with the most diversified areas 
of knowledge, from economics to 
engineering, has taken health sciences to a 
new level.  
Knowing and analysing the unique 
physical and psychological characteristics 
of each individual is leading to 
personalized treatments, based on the 
singular characteristics of the patient and 
its disease (PMC, 2014). 
 
Health workers face the challenge to think 
multifocally: allowing themselves to think 
outside the box, and welcoming non-
health workers to contribute to a better 
medicine. Are we given rise to a DaVinci 
generation of practitioners? Physicians 
mastering knowledge outside medicine, or 
guiding someone who does, transforming 
the care given a multidisciplinar 
technique.  
 
But, who teaches physicians, and from 
whom are they willing to learn? Young 
generations grew in a technological era, by 
integrating technological sensibility.  But 
despite promising results on the 
integration of technology in health, 

resistance is felt daily, and age isn’t 
determining generations.(Ajami, 2013). 
Younger generations have also been living 
in an era of rising self expression, liberty, 
while facing dogmas installed by the 
demotivation of physicians. On the other 
hand, the amount of knowledge readily 
available downplayed the role of 
physicians as tutors. Therefore, 
demotivation is bilateral. 
 
Within medical care, the gap in 
personification has been a constant 
discussion among the medical field. 
Responsibilities were deposited on the 
idea of robotization, and the fear of 
replacing physicians by technolog. It was 
also thought that the behaviour of 
medicine is a product, and not a necessity. 
 
 Marketing medicine is becoming a 
presence in society, creating an iatrogenic 
society. How far are physicians willing to 
apply the medical knowledge that 
overrides the principle of primum non 
nocere? Is c-sections epidemics becoming 
acceptable? (WHO, 2015). Are we 
branding medical care, more than we are 
promoting it? 
 
Moreover, is medicine becoming a 
profession, more than a lifestyle? We 
cannot afford, by the beauty in its core, 
losing medicine to unexceptional, when 
once practicing medicine was a gift. 
DaVinci was characterized by his thirst for 
knowledge, and his pursuit to achieve it. 
But never by the embarrassment of not 
knowing. Nowadays, facing a situation 
where the answer is not known, can be 
strongly resolved by BigData. 
Embarrassment is not. And it is rooted in 
medical education. Smoothly, society is 
being held back by embarrassment. Giving 
up the acceptance of not knowing and 
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embracing it to find answers, to the 
illusion of full possession of knowledge. 
 
Not only individuals, medicine approaches 
populations. And looking to the bigger 
pictures requires sensitivity to where it is 
framed, and to where it is trending. Big 
picturing health requires resources 
management in  order to fulfill the 
polyvalent necessities of a population.  An 
effective allocation of resources can be 
better achieved if invested in prevention, 
seemingly cutting medicine traditional 
perspective. This conception of 
prevention, and how to achieve it, is signed 
by the connection of medicine to outer 
patient bedside society, as well as a 
studied and reviewed health education. 
And again, a DaVinci hand touches 
medicine. Regarding the foundation of the 
future perceptions, how solid are we?  
 
Conclusion 
A need of education for what public health 
success means is arising, along with the 
perspective of a sustainable health system, 
starting from the basis: medical education. 
If education is our tool to become better 
physicians, its evolution needs to be 
closely studied. This will allow physicians 
to ask for help, and that way allow non-
health workers to help.  
Undressing from past achievements’ 
moorings, to face changing medicine, and 
its education, a medicine will be based on 
a future perspective. A future that is 
sustained by prevention and cooperation 
while opening health to enrich itself with 
the unceasing advances of science and 
technology.  
 
Acknowledgements 
Thank you to António Fernandes, Inês 
Poças and Paulo Aguiar, for both 
inspiration and patience. 
 

References 
Ajami, Sima. Barriers for Adopting 
Electronic Health Records (EHRs) by 
Physicians. Acta Inform Med, vol 21,  2013, 
pp:129-134. 
 
Krakauer, Eric. End-of-life care across the 
world: a global moral failing. The Lancet, 
vol 338, 2016, pp: 444-446. 
 
Personalized Medicine Coalition. The case 
for Personalized Medicine. 4th edition,  
2014. 
 
Raghupathi, Wullianallur.  Big data 
analytics in healthcare: promise and 
potential. Health Information Science and 
Systems, vol2, 2014, pp:3. 
 
Singh, Ajai. Modern Medicine: Towards 
Prevention, Cure, Well-being and 
Longevity. Mens Sana Monographs, vol 8, 
2010, pp:17-29. 
 
WHO Statement on Cesarean Section Rates. 
World Health Organization, 2015. 
 

 

 

 

 

 

 

 

 

 

 



 
 

30 
 

Democratising Health and Well-
being through Inclusive Fitness 

Gerard Masdeu-Yélamos, UNESCO Chair, 
Institute of Technology, Tralee (Ireland)  

gerardmasdeuyelamos@gmail.com 
 
Introduction 
Fitness is a complex construct that has 
always existed but the branding and 
commercialization of it has emerged in the 
last half century (Andreasson & Johansson, 
2014). Nowadays it has an unprecedented 
social and economic significance. The 
evidence shows that in 1982 there were a 
total of approximately 6,200 clubs in the 
United States, and eight years later – in 
1990- the number of clubs had increased 
to 13,854, doubling the number and 
offering a service to 7.4% of the total 
population of Americans (Tharret and 
Peterson, 2006, p.21). According to the 
IHRSA Global Report (2013, p.6), “the 
European health club industry generates 
roughly €25 billion in revenue, from more 
than 48,000 clubs with nearly 44 million 
members”. 

Since the 1970’s the fitness industry has 
welcomed a mixed and large public 
through a variety of programmes, shifting 
the notion of the gym to a mass leisure 
activity (Sassatelli, 2010). Health clubs 
started mainly as a male-oriented 
business, where bodybuilding and 
physical condition were valued. Later on, 
women were identified as a valuable 
target market and they started to 
participate in greater numbers. New 
trends were developed and specialized for 
this group.  

Over this time period the sector became 
more organised, formalised and 
professionalised. Industry bodies, 
federations and occupational standards 

emerged.  The growth of inclusion 
occurred incrementally within the sector. 
Today children, elderly people and people 
with disabilities are becoming gradually 
more visible in the sector. This 
universality of services is backed up with 
policies that reinforce the ideal of equity 
and strives to create opportunities for 
everyone to engage in any service and 
participate in social life (UN, 2006; 
Charmaz, 2011).  

Fitness as a source of health 

Fitness can prevent diseases associated 
with sedentary lifestyles and result in 
physical, emotional and social benefits. In 
recent decades there has been a 
“movement towards corporeal 
government through confessional bodies 
and pleasurable fitness-related 
consumption” (Giulanotti, 2005, p.118). 
This process has been facilitated from 
institutional levels aiming to transfer the 
responsibility of public health to 
individuals. It is estimated that the health 
care cost that can be attributed to physical 
inactivity is around $377 million annually 
(Stephenson et. al., 2000). For this reason, 
governments create initiatives to 
encourage participation in health related 
activities such as fitness.  

A milestone in the health promotion 
process –as well as in the process of 
providing health literacy for all- was The 
Ottawa Charter (1986), which set out a 
number of actions in diverse areas for 
organisations at international, national 
and regional level to secure the health and 
well-being of people. The action areas of 
the Ottawa Charter can be interpreted 
from a salutogenic perspective (Eriksson 
and Lindström, 2008). As a matter of fact, 
one of the action areas is “Creating 
supportive environments”, which relates 
closely with the role that fitness centres 
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can play in promoting health for 
individuals. As The Ottawa Charter (1986) 
advocates “Changing patterns of life, work 
and leisure have a significant impact on 
health. Work and leisure should be a 
source of health for people.” 

Fitness emerges as a solution against 
growing sedentary lifestyles and it 
becomes a mechanism to prevent 
pathologies associated with inactivity. It 
appears that society is being driven to 
become more fit, as if it was a matter of 
collective moral responsibility. The 
responsibility of being healthy is 
transferred to the individuals, so that 
individualistic values are intrinsic within 
that approach and there is a call to action 
organized by different sectors. According 
to Maguire (2006, p.8) “the fitness sector 
in conjunction with the health promotion 
field encourages individual solutions to 
collective problems”. However, these 
initiatives have worked only partially and 
there are some groups in society, such as 
people with disabilities, who are not 
equally receiving those benefits. For that 
reason, there might be the need to 
acknowledge that individual effort is 
insufficient, because collective problems 
require collective solutions.  

Growing Inclusion through education 
and training 

Commercialization of the fitness sector 
has produced an increase in the number of 
consumers as well as in consumer 
demands and expectations. Therefore, 
consumers are demanding services that 
are more sophisticated and the sector has 
experienced a process of 
professionalization in recent decades. 
Numerous associations, federations and 
trade bodies have been created, due to the 
professionalization of the fitness industry.  

It should be recognized that this sector is 
characterised for delivering services that 
aim to provide physical, social and 
emotional benefits to individuals. The 
objective of health clubs should be to 
provide top quality services to all citizens 
who wish to be physically active and 
attract those who are more reluctant.  

The Euroseen report (2006) identified 
that the fitness sector catered 
predominantly for healthy adults. For this 
reason, this report highlighted the need to 
take lifespan approaches into account in 
programming and service delivery. By 
adopting this new approach, growth of the 
sector may be secured and at the same 
time, a transformation towards more 
inclusive practice emphasized.  

The fitness sector has experienced a 
variety of changing trends, consumer 
demands and expectations throughout 
recent decades. Research has emerged as a 
solution to provide a better understanding 
of the needs of the sector. Investment in 
research should contribute to the 
development of practised-based 
knowledge, resulting in scientific and 
social recognition. 

Also, the lack of education could 
undermine the sector and affect its 
development. Thus, it is essential to 
provide education and training among 
fitness professionals and align this goal to 
the professionalization of the whole 
sector. In this sense, the use of 
management tools designed to guide 
fitness professionals through a systematic 
transformational change towards 
inclusion, might be needed. The Universal 
Transformational Management 
Framework (UTMF) (Masdeu-Yélamos, 
2016), could be a conceptual framework to 
be used by fitness professionals to 



 
 

32 
 

improve their practice and ensure 
inclusion.  

Vocational, Education and Training (VET) 
policies encourages alignment of 
knowledge, skills and competences of 
fitness professionals with the current 
demands of the labour market, which 
include service provision for people with 
disabilities. Nevertheless, evidence shows 
that there is a lack of training for achieving 
inclusive fitness. The revision of standards 
and qualifications should take into 
consideration the principles of inclusion. 
Dismissing this approach would be a 
missed opportunity for the sector to 
continue its expansion. 

Addressing inclusion in the fitness 
sector through policies  

The International Charter of Physical 
Education, Physical Activity and Sport 
(UNESCO, 2015); Article 30 of the UN 
Convention on the Rights of Persons with 
Disabilities (2006) and the Council of 
Europe Action Plan to Promote the Rights 
and Full Participation of People with 
Disabilities In Europe 2006-2015 
(Recommendation, 2006) advocate for 
enabling persons with disabilities to 
participate on an equal basis with others in 
recreational, leisure and sporting 
activities. Hence the participation of 
persons with disabilities should be 
promoted in mainstream sporting 
activities at all levels (UN General 
Assembly, 2007 & Recommendation Rec 
2006). 

In the UN Conference of Sustainable 
Development “The Future We Want” (UN, 
2012) it was recognized that people are at 
the centre of sustainable development. 
Consequently, it is essential that all people 
have autonomy in their lives and their 
future, that they participate in decision 

making and raise their voice with 
concerns. 

Inclusion has been addressed not only by 
conventions and declarations, but also 
through sectorial policies such as building 
regulations, guidelines, accessible 
equipment ranges. However, hesitance 
remains at operator level due to 
scepticism around return on investment 
and disparate approaches to the concept of 
inclusion that do not facilitate the 
organisational cultural change required 
for real sustainable change.  

An opportunity to democratize health 
and wellbeing 

Health professionals and governments 
advocate the introduction of health 
enhancing activities in our everyday lives, 
which include physical activity and fitness. 
Yet access to these activities is hindered 
for some citizens, such as people with 
disabilities or the elderly, compromising 
their ability to be physically active. Human 
movement has physical, cognitive, social 
and emotional health benefits – the fitness 
sector has a key role to play in 
democratising health and well-being.    

In the All for Sport for All report (EOSE and 
EPC, 2010) the main barriers to sports 
participation are accessibility and lack of 
financial support. The lack of cooperation 
between stakeholders is also mentioned, 
whereby better communication and 
provision of information might provide 
more opportunities to be physically active.  

From a human rights perspective, the 
barriers experienced by people with 
disabilities and other marginalised groups 
to participate in the fitness sector need to 
be addressed, as they could be considered 
a mechanism of repression; which makes 
it more difficult for individuals to fulfil 
their own potential and contribute to 
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society as citizens - this consequently 
threatens the notion of social justice. 

All these barriers need to be addressed, yet 
the key question is how? In order to build 
capacity for inclusion a multidimensional 
approach is required to continue 
developing the mechanisms that facilitate 
this process.  

Addressing professional education and 
lifelong training; policy development; and 
creating inclusive fitness environments 
may guarantee an access to health and 
wellbeing to all citizens.  
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Abstract 
Healthy societies cannot be fully defined 
only quantitatively.  It requires a deep 
analysis of qualitative indicators as well. 
Such indicators contribute understanding 
to psychological domains including mental 
health. To build a capable society is to build 
a healthy society-- society that eliminates 
the challenges presented to individuals who 
face inner struggles. But within mental 
health, and to its extent to physical health 
with a tendency to be forgotten, there is 
sexual health. Oppression and prejudice 
should be faded into history. A new era of 
comfort and understanding needs to be 
built.  For we need to understand what 
mental and sexual health is and how they 
are connected. Furthermore, to accept it 
and incorporate in a future whirling in 
excitement and potential. 
 
Mental Health 
Regarding WHO Mental Health Plan of 
Action 2013-2020, one of its four main 
objectives is based on the promotion of 
good mental health and prevention of the 
mental health challenges. Around the 
world 10-20% of the children face a 
mental health issue, reducing their quality 
of life (WHO, 2016). And, if not given 
proper care, this prevents a generation to 
live their lives fully, as their inherited role 
in society. Mental health problems should 
be solved considering the rights to 
evidence-based care and the right to 
dignity (Patel, 2016). 

 
Only over the last century have treatments 
for mental illnesses emerged, making this 
a relatively  young field of health care 
(Arehart-Treichel, 2013). Advances in 
technology have also contributed in more 
appropriately addressing the mental 
health gap. “E-therapy” is opening a 
connection between physicians and 
patients, making possible a more 
continuous accompaniment. This is 
particularly important where mental 
health patients are more vulnerable to 
long periods of disconnect with their 
health practitioners. Not only does it allow 
patients to easily reach physicians, but it 
build connections between patients 
themselves. This approach requires 
analysis, as it is healthy to promote 
support and sharing amongst patients, but 
it must not underestimate their instability. 
As technology and new approaches are 
becoming more ubiquitous, it is important 
to note that youth is not the majority 
demographic  in the mental health 
awareness movement. (MHGA, 2014) 
Ultimately, the youth has to change, 
empowering mental health perception, as 
they are capable of. 
 
To move in direction of a better mental 
health we need to reconstruct the lives 
affected, allowing them to overcome the 
struggles of the patients, and to educate 
society to embrace the struggle as active 
support of it. Educate an accessible society. 
But, the idea that only distressful emotions 
affect mental health can be dangerous and 
lead to unrecognized suffering. We need to 
focus on psychological well-being, to 
understand where and how can it be 
affected.  Identifying the triggering 
reasons, and raising awareness is a cost 
effective preventative measure and adds 
to individuals’ well-being. It is true that 
medication prescription is becoming a 
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powerful tool, but it demands careful 
maneuvering, as some treatments can be 
either easily devalued, or addictive.   
 
Sexual Health 
According to the WHO: “A central aspect of 
being human throughout life encompasses 
sex, gender identities and roles, sexual 
orientation, eroticism, pleasure, intimacy 
and reproduction. Sexuality is experienced 
and expressed in thoughts, fantasies, 
desires, beliefs, attitudes, values, 
behaviours, practices, roles and 
relationships. While sexuality can include 
all of these dimensions, not all of them are 
always experienced or expressed. Sexuality 
is influenced by the interaction of biological, 
psychological, social, economic, political, 
cultural, legal, historical, religious and 
spiritual factors” (WHO, 2006a). 
 
In an urban scenario, especially in 
developing countries, sexuality is also 
determined by the environment. With lack 
of services to provide education and 
materials augmenting sexual 
development, a potentially threatening 
situation develops. Prohibiting 
adolescents from expressing and 
understanding their sexuality based on 
cultural or religious beliefs makes them 
easy prey.  Predators go unpunished as 
there are no avenues to discuss these 
offences, especially those of homosexual 
abuse which is not prohibited in the 
constitutions of many countries.  
The role of sustainable development lies in 
creating a safe space with resources that 
can lead to the full expression of one’s 
sexuality in a  healthy manner. The 
solution is multi pronged. The first aspect 
is to generate infrastructure that includes 
centres specifically based to address 
sexual and reproductive health. The 
personnel to man such centres should not 
just be health professionals but also 

psychologists to counsel adolescents and 
provide them an impartial adult who they 
can confide in. Besides this, an individual 
representing the law force of the country 
should be present to be involved in filing 
complaints related to sexual abuse. The 
greater employment of individuals at such 
centres increases the wealth generation of 
the country and best possible utilisation of 
all resources. The next aspect would be 
providing contraceptives at a reduced cost 
or free of charge without discrimination or 
shaming. The last aspect is constant 
appraisal of the work to utilise the 
resources of the present and create better 
resources for the future. 
 
Sexuality within Mental Health 
Sexuality is a heavy component of mental 
health, once it affects an individual both 
physically and psychologically. Everyday 
sexuality is blossoming to its full potential 
as a way of expression, self-knowledge, 
communication. It is impossible to deny 
the dependence of mental health on the 
expression of sexuality and one’s 
perceptions of it. It is common to both 
sexual and mental health,  the delicacy of 
its preventive measures and education, 
and the crescent importance in society. A 
society that can only be healthy if it 
manages all its faces and domains. And 
although this conception achieves 
agreement, it is still facing a gap in its 
application. Comfort with the idea that 
sexuality is part of our well-being, 
especially in young generations, is 
becoming a reality. 
 
 
Sexual Health in Sustainable 
development 
The path to sustainable development is 
fraught with hurdles. While developing 
urban settings prudently, the optimal 
solution would be to improve rural areas 
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and ensure equitable distribution of 
population. Such development not only 
involves improved infrastructure and 
health facilities but also extends to 
improved economic opportunities. 
Creating avenues for wealth generation in 
an eccentric manner, specially based out 
urban setups vastly increases the 
spectrum of resources that are utilised. 
According to a study, unsafe sexual 
practices are more common in the sub-
Saharan region as opposed to the urban 
regions as greater resources have been 
utilised in urban regions. (Voeten, 2004) 
Such neglect ignores the very purpose of 
sustainable development and highlights 
the importance of involving rural setups in 
sustainable development for urban 
regions. 

Conclusion 
Promotion of health is improving in all its 
sectors, but not at same rate. We are still a 
far from equitative and fair treatment to all 
health sectors. Not surprisingly, 
psychological sector presents a long way 
to walk. This could be due to all the 
differences between individuals, or 
populations, it incorporates, leading to an 
uneven society. Sexual health has been 
ignored in the past, and it is emerging as a 
component, but more importantly, as a 
right. Openly educate about it, as well to its 
intrinsic relation to mental health, and 
mental health itself, is the way to 
understanding and acceptance of 
individuals, being each one unique. And to 
take action, based on comprehension, is 
becoming urgent.  
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The 21st century has brought three major 
rising tides that threaten the health and 
health equity of humans around the world, 
but particularly in low and middle-income 
countries (LMICs). First, climate change is 
bringing substantial and extreme 
variations to established environmental 
conditions and patterns, and with it 
adverse and inequitable health effects. 
Secondly, there is a shift in disease 
burdens upon LMICs from infectious 
diseases to non-communicable diseases, 
especially for the poor. The third tide is 
that of war and civil unrest, insecure, failed 
& fragile states have great difficulty 
providing for the health needs of their 
citizens. Each of these issues threatens to 
undo gains in the health of LMICs and 
exacerbate local and global health 
inequity. Universal Health Coverage (UHC) 
is the idea that everyone should be able to 
access healthcare without incurring 
unmanageable financial consequences 
(World Health Organisation, 2014). It is 
also an idea that might provide us our 
most effective defence against the three 
rising tides. This brief will first explore 
UHC as a concept, and will then examine 
each issue through a lens of health equity 
and argue why UHC is the strategy that will 
best mitigate the effects and improve 
health and reduce inequity. 
 
Addressing the World Health Assembly in 
2012, the World Health Organisation’s 
Director-General Margaret Chan described 
UHC as “the single most powerful concept 
that public health has to offer” (WHO, 

2014, p. iii). The Commission on the Social 
Determinants of Health (CSDH, 2008) cites 
evidence that health systems contribute 
the most to improving health and health 
equity when they are oriented around the 
principle of universality. UHC has two 
main facets – first, the provision of high-
quality, comprehensive health services, 
and second, the protection from financial 
risk for people who use these services. As 
such, it requires a state to make 
developments in health services – 
facilities, workforce, infrastructure, 
information systems and medical 
technologies as well as in health financing 
– committing to a national health 
insurance model, robust revenue-raising 
mechanisms within a functioning taxation 
system and reductions in corruption. 
Coverage is not merely the absence of 
point-of-service payments, it encapsulates 
three dimensions – who in the population 
is covered, which services are covered and 
how much of the cost is covered. It is the 
result of a sustained and intentional 
political approach to policy-making and 
decisions about how a health system is 
financed (Busse, Schreyögg & Gericke, 
2007).  
 
Currently, 400 million people lack access 
to essential health services and an 
additional 100 million people annually are 
pushed into poverty because they cannot 
afford to pay for those services (World 
Health Organisation, 2015). The equity 
argument here is plain – it is unfair that 
one’s access to basic services be 
determined by the place in which they live, 
and that an unfortunate occurrence 
requiring medical intervention might 
doom them to a life of poverty. In addition, 
multiple human rights frameworks affirm 
access to healthcare as belonging to every 
person, and Mann (Mann, 1996) argues 
that the two concepts are inextricably 
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linked and mutually propel the other in the 
advancement of human well-being. This is 
why in 2012 the United Nations 
unanimously adopted Draft Resolution 
A/67/L.36 calling for the rapid uptake of 
UHC in every country (United Nations 
General Assembly, 2012). 
 
Now to turn attention to the first rising 
tide: climate change has been 
characterised as the biggest global health 
threat of the 21st century (Costello et al., 
2009). Climate change exercises its 
negative effects on human health through 
six distinct mechanisms, as laid out in table 
1. Patz, Gibbs, Foley, Rogers & Smith 
characterise three main climate change-
induced inequities : intercountry, 
intergenerational and intra-country, or 
subnational equity  (Patz, 2007). These 
occur because climate change will have its 
most serious effects on the least developed 
countries, and the poorest groups within 
these countries, exacerbating both global 
and local health inequities. This is 
supported by the WHO Commission on the 
Social Determinants of Health (CSDH, 
2008) that showed that socioeconomic 
inequities lead to poorer health and lower 
resilience to adverse events. As well, it is 
the children and grandchildren born to the 
generations who produced the most 
emissions that will experience the most 
severe effects, giving rise to an issue of 
intergenerational equity (Caney, 2014).  
 
 
 
 
 
 
Mechanism Example 
Changing patterns 
of disease and 
mortality 

Expanded reach of 
malaria-carrying 
mosquitoes 

Extreme events Heat waves causing 
cardiovascular 
mortality in the 
elderly 

Food Crop failures and 
food price insecurity 
leading to 
malnutrition 

Water Salination due to 
rising sea levels 
making fresh water 
undrinkable 

Shelter Rising sea levels 
making land 
uninhabitable 

Population and 
Migration 

Climate refugees 
stretching already 
thin health system 
resources 

Table 1 (Costello et al., 2009). 
 
The hospital-focused, on user-pays health 
systems of many LMICs are inadequately 
structured to deal with the effects of 
climate change. Under this type of system, 
health inequities are likely to increase as 
environmental, food and migration 
pressures mount on populace unable to 
pay up-front costs. Universal Health Care 
makes populations more resilient to these 
effects. By providing access to both 
preventive and curative services, UHC has 
the potential to greatly mitigate the health 
effects of climate change 
(Tangcharoensathien, Mills & Palu, 2015). 
For example, access to vaccinations and 
malaria prevention will help slow the 
spread of infectious diseases, and 
integrated primary care systems can act as 
surveillance systems for emerging 
diseases (Blashki, McMichael & Karoly, 
2007). Maintenance of public health 
infrastructures has been previously 
recognised as crucial for determining 
levels of vulnerability and adaptive 
capacity. McMichael describes instances 
where resurgences in infectious diseases 
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have been seen with economic instability 
and population migrations, when health 
systems were debilitated, situations more 
likely in the upcoming climate change age 
(McMichael, 2003). A robust health 
workforce and infrastructure in place as 
part of UHC will also protect populations 
against extreme events: well-trained and 
supplied health workers can mobilise 
more effectively in emergencies (Nelson, 
Lurie, Wasserman & Zakowski, 2007). This 
gives impetus to the development and 
reinforcement of UHC for countries likely 
to experience these conditions in the 
future. Frumkin, Hess, Luber, Malilay & 
McGeehin (Frumkin, 2008) argue for a 
coordinated public health approach to 
climate change, public health being an 
essential component of UHC. They argue 
that the surveillance, investigatory, 
empowerment and preparedness 
functions of public health will all be vital 
for climate adaptation, and LMICs will 
need this infrastructure in place as part of 
UHC. 
 
The second rising tide is that of non-
communicable diseases (NCDs) in LMICs. 
The Global Burden of Disease Study 
(Murray et al., 2010) shows the declining 
role of infectious disease in contributing to 
DALYs and mortality and the increasing 
role of NCDs such as ischaemic heart 
disease, stroke, depression and diabetes. 
This change threatens health equity in two 
ways. First, within LMICs it is the poor who 
experience a disproportionate effect of 
these “new” diseases and risk factors, as in 
richer countries. This means that it is the 
poor who will have the most costly care 
and the least ability to pay for it in an out-
of-pocket system (Garrett, Chowdury & 
Pablos-Mendez, 2009). Second, because 
their country has not yet developed past 
the point of preventing the majority of 
infectious diseases, these same people 

have to cope with the “double burden of 
disease” – the effect of both infectious and 
non-communicable diseases 
simultaneously (Abdesslam, 2006). These 
work together to hinder the development 
of poorer people in LMICs, widening gaps 
as the rich race ahead (de-Graft Aikins, 
Kushitor, Koram, Gyami & Ogedegbe, 
2014). NCDs are responsible for the 
majority of inequalities in mortality 
between rich and poor countries, as well 
as within countries themselves (Di Cesare, 
2013). 
 
UHC is required to mitigate the effects of 
the growing burden of NCDs. Hsieh, Wu, 
Wu & Chiang (Hsieh,2015) analysed 
investment in primary care services in 102 
LMICs and found that increasing primary 
care coverage especially for the poor was 
profoundly effective for improving health 
and health equity, and was essential for 
integrating care for multiple health needs 
- an increasing necessity as NCDs increase 
in these countries. Thus, low-cost or free 
access to primary preventive care is a 
powerful determinant of a country’s NCD 
burden and inequality. Currently many 
LMICs approach NCD care with hospital-
based acute services, which are only really 
capable of stepping in when chronic 
illnesses have progressed to the point of 
serious acute sequelae (WHO, 2011), and 
even then there is the possibility of 
financial catastrophe for patients – 60% of 
all health expenditure is out-of-pocket in 
these countries (Samb , 2010). UHC would 
instead see primary care services that are 
coordinated and accessible – these are 
best situated to prevent and treat chronic 
conditions like ischaemic heart disease 
and diabetes (Rao & Pilot, 2014). These 
services will also be able to provide 
community-based mental health care to 
meet the rapidly rising burden of 
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depressive disorders (Goldberg, 
Thornicroft & van Ginneken, 2013).  
 
The World Health Organisation’s (WHO, 
2011) report on NCDs emphasises the 
need for UHC in prevention and 
management, as did the Lancet’s series on 
NCDs (Di Cesare et al., 2013). Beaglehole et 
al. (Beaglehole, 2011) argue that 
accessible primary prevention as part of 
UHC is the only approach that will be 
effective, and is a required element for 
success of the UN High-Level Meeting on 
NCDs (UN, 2011a). Without UHC, large 
swathes of the population of LMICs will 
experience shorter life spans and poorer 
developmental outcomes as a result of 
NCDs, and the overall development of 
these countries will be held back. 
 
The third rising tide is that of war and 
instability - the early 21st century has been 
characterised by the emergence of 
multiple concurrent interstate and civil 
conflicts as well as state collapses. 300 
million people currently live in violent 
insecurity worldwide, and these tend to be 
in LMICs, as poverty fosters instability 
while development and prosperity have a 
stabilising effect (Leaning & Guha-Sapir, 
2013). While conflict is decreasing 
globally, wars in Iraq and Afghanistan as 
well as conflicts in Libya, Yemen, Nigeria 
and Syria have had profound effects on the 
health of people living in these states. 
Evidence is increasingly showing that the 
major impacts of war are indirect effects 
i.e. deaths and injuries not directly caused 
by violence and warfare. Levy & Sidel point 
out that because of technological and 
tactical evolution, the nature of war is 
changing to involve fewer soldiers and 
more civilians, citing examples of conflicts 
where up to 14 deaths due to indirect 
effects occur for every direct violent death 
(Levy & Sidel, 2000). For example, Levy 

and Sidel show that, while 116,000 non-
combatants were killed, the 2003-2011 
Iraq war created 2.2 million international 
refugees and 2.7 million internally 
displaced people (Levy & Sidel, 2013). 
Internally displaced people are at higher 
risk of malnutrition and disease than 
residents or international refugees due to 
the ongoing threats to safety and residence 
in a failed state (Cohen & Deng, 2012). 
They assert that the majority of the Iraqi 
civilian mortality and morbidity resulting 
from the war was actually from the 
collapse of health infrastructure rather 
than a direct result of violence.  
Ghobarah, Huth & Russett ( Ghobaral, 
2004) propose a four-part framework to 
explain how civil conflicts cause ill health 
in ways other than direct violence-induced 
injuries and death, delineated in table 2 
(Ghobaral, 2004) . 
 
 
Mechanism Example 
Increasing 
exposure to 
adverse 
environments 

Internal 
displacement, poor 
sanitation, food and 
housing 
environments 

Reduction of 
resource pool for 
health care 
expenditure 

Reduced economic 
growth, reduced 
taxation 
infrastructure, 
depleted human 
capital 

Altered spending 
priorities in post-
war environment 

Competing 
interests with 
reconstruction 
efforts and military 
expenditure 

Reduced efficiency 
of public health 
resource use 

Destruction of 
surveillance and 
control 
infrastructure, 
targeting of 
hospitals and 
clinics in wartime 
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Table 2. (Ghobarah et al., 2004). 
 
These authors demonstrated that civil 
wars greatly increase the subsequent risk 
of infectious diseases such as HIV/AIDS, 
malaria, tuberculosis and respiratory 
infections – all conditions that UHC can 
help prevent and manage. They also found, 
in a multivariate analysis, that increased 
health spending on primary care, with a 
focus on UHC, was significantly associated 
with fewer DALYs lost in post-conflict 
states i.e. that moving towards UHC even 
immediately after a civil war can avert 
deaths and disability that would otherwise 
occur.  
 
Vaux & Visman found that implementing 
health services and universal access had a 
stabilising effect on conflict and post-
conflict zones, as they addressed 
underlying inequalities that may have 
been in part responsible for the conflict, 
and as such may be more effective than 
other peacebuilding efforts (Vaux & 
Visman, 2005). MacQueen & Santa-
Barbara elucidate the mechanisms by 
which UHC builds peace: superordinate 
health-oriented goals help contain conflict 
between groups, improve solidarity with 
peace activists, strengthen the social fabric 
of populations, provide space for non-
violent dissent and restrict the 
destructiveness of war through the 
political power of healthcare professionals 
(MacQueen & Santa-Barbara,2000). By 
acting as a shared national and cultural 
touchstone and creating status-based 
platforms for doctors, nurses and other 
workers, UHC promotes peace and 
understanding. UHC in LMICs often 
involves a less formalised, more flexible 
health workforce (e.g. village health 
workers), which has a better chance of 
remaining intact during periods of conflict 
than a rigid and institutional health system 

– during the civil conflict in Cote D’Ivoire, 
98% of doctors fled and 80% of formal 
health institutions were abandoned, while 
much higher proportions of nurses and 
informal health staff remained in work 
(Betsi et al., 2006). 
 
Employing an equitable, universalist 
approach to reconstruction by focusing on 
previously underserved and rural 
communities has proven to lift the health 
status of entire post-conflict states 
appreciably in Afghanistan and Kosovo 
(Newbrander, Ickx, Feroz & Stanekzai, 
2014; Buwa & Vuori, 2007). It is also 
important to note that UHC has a 
stabilising effect before conflicts arise, and 
is thus an important aspect of violence 
prevention as well as mitigation (Wiist et 
al., 2014).  
 
Universal Health Coverage is the key 
component for improving health status 
and health equity in LMICs. It has been 
examined through the lens of various 
assaults on the health of these countries: 
climate change, a rising burden of NCDs 
and violent conflicts. In each of these cases, 
UHC provides substantial benefits in 
mitigating adverse effects, increasing 
resilience of populations and providing 
equity in otherwise grossly inequitable 
situations. In the modern world, it is the 
key success factor by which LMICs can 
address affronts to health status and 
health inequity. 
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Introduction 
An expected 60% of the world’s 
population will reside in cities by 2030 
(World Health Organisation, 2016), the 
deadline of the Sustainable Development 
Goals (SDG). As the economic and 
innovation centres of countries, cities 
provide both complicated challenges and 
incredible opportunities towards 
achieving these goals. The health of the 
city and its population is and will remain 
one of the largest barriers and biggest 
opportunities for achieving the SDGs. This 
article will be an attempt to elucidate some 
of the major health challenges facing our 
cities today. 
 
Key Messages 
 
Economic Argument 
The impact on economy and cost-
effectiveness is undeniably important in 
policy-making or implementation of any 
interventions. Thus, it would be irrational 
and irresponsible to ignore the economic 
benefits of universal health coverage, non-
communicable diseases, climate change, 
and other aspects of urban health 
mentioned in this brief. The return on 
investment of addressing health is 
immense, with estimates of up to 1:7 for 
any additional investments on urban 
health (WHO Kobe Centre, 2007) 
 
Addressing urban health will undeniably 
be costly and demand heavy political 
commitment. But these costs will be 
dwarfed by the cost of inaction imposed 
upon our future and our children’s future. 

Health in all Policies 
The multi-sectoral nature of health 
determinants and the heterogeneity of the 
population in a city highlight the 
complexities in addressing urban health. 
Considering that the built and social 
environment is created by multiple 
different agencies, this emphasises the 
importance of cross-sector collaboration 
as well as accounting for the health 
implications of policy from any sector; a 
‘Health in all Policies’ approach. 
 
Non-Communicable Diseases (NCDs) 
As cities grow and evolve, two trends that 
have immense implications on urban 
health issues are evident: one is an 
‘epidemiological transition’ from 
infectious diseases to non-communicable 
diseases (NCDs); the other is the 
‘malnutrition transition’ from 
undernutrition to overnutrition.  Despite 
the word ‘transition’, the reality is that the 
inequality in living conditions and access 
to basic services within cities mean that 
the decrease in infectious diseases and 
undernutrition happen unevenly, and as a 
result many cities now face a double 
burden of disease as well as malnutrition. 
 
NCDs represent 63% of global deaths from 
all causes (WHO, 2016), and are a major 
urban issue; all of the aptly named 
‘diseases of civilisation’ are NCDs. The city 
environment contributes to this via high 
density of fast food and tobacco/alcohol 
outlets that increases ease of access, 
decreased walkability or increased 
motorisation, sedentary employment, and 
air pollution. Although NCDs are 
responsible for 87% of deaths in high-
income countries, they are truly a global 
problem, with almost 75% of total NCD 
deaths happening in low and middle-
income countries (WHO, 2014). The four 
leading risk factors for the development of 
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NCDs are smoking, alcohol consumption, 
physical inactivity, and an unhealthy diet 
(WHO, 2016). The policies and designs of a 
city have direct impacts on these risk 
factors. 
 
There is a compelling economic argument 
for addressing NCDs. They are a 
substantial burden on the economy –the 
estimated global economic burden of life 
lost to NCDs is estimated at $6.3 trillion in 
2010, and is projected to double by 2030 
to $13 trillion (World Economic Forum, 
2011). By comparison, the 2010 nominal 
GDP of all the countries in South America, 
Africa, and Oceania combined was $6.29 
trillion. 
 
The World Health Organisation has 
identified a core set of evidenced-based 
‘best buy’ interventions that are highly 
cost-effective (generates one extra year of 
healthy life for a cost lower than the 
GDP/capita.), feasible and appropriate for 
constraints of local health systems, and 
low-cost; these should be considered by 
policy makers as a core set of 
interventions for priority scale-up.  
Examples of these best-buys include: 
Tobacco 
 Tax increases 
 Smoke-free indoor workplaces and 

public places 
 Health information and warnings 
 Bans on advertising and sponsorship 
Alcohol 
 Tax increases 
 Restricted access and times to retailed 

alcohol 
 Bans on alcohol advertising 
Diet and inactivity 
 Reducing salt intake in foods, replacing 

trans fat with polyunsaturated fat, and 
educational interventions to increase 

public awareness on diet and physical 
activity. 

 
The cost of implementing these 10 
interventions together in LMICs would 
cost less than $0.40 per person annually, 
and less than 1% of total healthcare 
expenditure in the vast majority, if not all 
the high-income countries. The expected 
economic returns are at least 1:3 (WHO, 
2011). 
 
Cities can benefit immensely from 
reducing alcohol-related harm. Alcohol 
abuse is an increasing risk factor among 
youth, with 25% of deaths in the age range 
20-39 being attributable to alcohol (WHO, 
2015). In middle-income countries, it is 
the leading cause of overall disease burden 
including both morbidity and mortality, 
measured in disability-adjusted life years 
(DALYs). It is also the second leading cause 
of DALYs in high-income countries 
(second to tobacco use) and the third 
leading cause of DALYs worldwide (third 
to childhood underweight and unsafe sex) 
(WHO, 2009). Reducing alcohol decreases 
the burden of alcohol use 
disorders/mental illnesses (the largest 
cause of economic loss today and expected 
to remain at the top until at least 2030) 
(World Economic Forum, 2011), urban 
violence, as well as fatal motor vehicle 
accidents, especially among youth. Many 
of these interventions are especially 
relevant to local governments, who have 
the capacity to implement change. There is 
evidence for high compliance with 
legislation, high levels of public support, 
and a positive impact on businesses (WHO, 
2016), which favour implementations 
based around tobacco and alcohol use 
(World Economic Forum, 2011). 
 
Both urban planning and the built 
environment have a significant role in 
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shaping lifestyles and behaviours. Green 
spaces are crucial parts of cities and 
provide opportunities for safe physical 
activity as well as promoting mental 
health. Multiple studies have found 
consistent correlations between proximity 
to parks and levels of physical activity 
despite diversity within cities and across 
continents. Pedestrian and cycle-friendly 
neighbourhoods, as well as adequate 
visibility and lighting have been shown to 
increase physical activity up to 160%, as 
well as delivering co-benefits such as 
decreased air pollution, and improved 
safety and economic outcomes (WHO, 
2016). 
 
The consequences of motor vehicle-
oriented land-use and transport policies 
on physical activity, NCDs, injuries, 
pollution, climate change, congestion, and 
overall quality of life should be quantified 
in as many countries as possible to 
maximise the data available in decision 
making.  
 
Malnutrition 
Malnutrition, which is inclusive of both 
undernutrition and overnutrition, is 
continues to be a serious issue for cities. 
The policies around land use and urban 
planning impacts the food system, which 
in turn causes changes in access to food. 
Malnutrition is an immense burden, with 
undernutrition alone contributing to 45% 
of child deaths under the age of five years 
(WHO, 2016), and childhood underweight 
being the single largest contributor to 
DALYs globally (WHO, 2009). 
Intersectoral actions are needed to 
fundamentally address the complex 
underlying issues and challenges of food 
and nutrition that cities face. The SDGs 
also includes a call for action to end hunger 
and all forms of malnutrition, achieve food 

security and ensure proper functionality 
of food commodity markets. 
 
One of the most important areas of urban 
management impacting nutrition is water 
and sanitation, being associated with half 
of all undernutrition cases globally, due to 
diarrhea, intestinal worms, or insufficient 
hygiene (WHO, 2016). By extension, this 
accounts for 22.5% of all child deaths 
under the age of five around the world. 
 
Poor waste management is a dire threat to 
public health and environmental quality, 
biodiversity, and economic activity. With 
the urban population expected to double 
globally in the next 40 years, most cities 
lack the infrastructure for adequate waste 
management. Many low-income countries 
currently only have 8% of the necessary 
capacity to treat wastewater (WHO, 2016).  
 
Cities generate 1.3 billion tonnes of solid 
waste a year, which is expected to increase 
by a staggering 70% to 2.2 billion tonnes 
by 2025 (WHO, 2016). For many cities in 
LMICs, solid waste management is the 
single largest budget item, up to 50% of 
their entire budget in some cities. Despite 
this, overall waste collection rates remain 
below 50% in low-income countries 
(World Bank Group, 2012). Government 
involvement is needed, with unregulated 
or illegal dumpsites serving about 4 billion 
people and holding more than 40% of the 
waste worldwide. Governments must be 
held accountable for their waste and 
provide incentives recycling and reducing 
waste. The USA constitutes 4% of the 
global population but are responsible for 
30% of the world’s total waste generation. 
The externalities associated with waste 
disproportionately affect the poor, as 
waste is usually dumped near slums or less 
affluent areas. An example of a successful 
programme is WasteZero in America, 
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where a bag-based ‘pay-per-bag’ option’ 
has cut waste by 44% on average, and 
doubled recycling rates in places. 
Cost benefit analyses of water supply and 
sanitation investments have a cost benefit 
ratio of 4.3 globally, and as high as 5+ in 
the Latin America/Caribbean and East 
Asia region (WHO, 2016). Well-managed 
water supply also allows for opportunities 
for beneficial interventions, such as water 
fluoridation. 
 
Solid waste management is also a 
significant potential resource and 
investment; the value of the recycling 
market is estimated to exceed 30 billion 
annually. Significant energy savings can be 
obtained by producing from secondary 
materials compared to raw materials. An 
example is aluminium, which requires 
only 5% of the energy costs of producing 
from raw materials. As the environmental 
economic costs of raw materials increase, 
the relative value of secondary materials 
will rise. 
 
There is also approximately 65 times more 
gold per unit weight in mobile phones than 
ores, providing potential for ‘urban 
mining’, which could serve as a way to 
recover resources (United Nations 
Environment Programme, 2012). 
 
Health risks of motorisation 
 
Air pollution 
Cities are becoming more and more 
motorized, with the total number of cars 
on the road have doubled since 1990 
(Davis, S. et al, 2011). This contributes 
immensely to emissions. Cities produce 
70% of the world’s carbon dioxide 
emissions, and transport is the largest 
source of urban air pollution. This has 
disastrous environmental and health 
consequences. Air pollution is arguably 

the largest environmental health risk, 
contributing up to 1 in 8 deaths 
worldwide. Of 1600 cities monitored by 
the WHO, only 12% of cities were 
compliant with WHO air quality guideline 
levels, and this dropped to less than 4% in 
larger cities. 
 
Road traffic injuries 
Another unfortunate consequence in the 
increase use of personal motor vehicles is 
the mortality associated with road traffic 
accidents. Globally, 1.25 million people are 
killed by road traffic accidents every year, 
more than malaria and influenza 
combined (WHO, 2016). 
 
These numbers are projected to continue 
increasing with further urbanisation and 
private vehicles obtaining an increasing 
share of urban transport. By the year 2030, 
road traffic-related DALYs are estimated 
to exceed that of tuberculosis and malaria 
combined by a factor of 10 (Giles-Corti, B. 
et al, 2016). 
Young people bear the greatest burden; 
road traffic injuries are the leading cause 
of death for young adults between the ages 
of 15-24, more than 33% ahead of suicide 
in second place (WHO, 2016). Reducing 
the number of cars on the road with good 
public and active transport options and 
urban planning leads to decreased road 
fatalities. Speed limits are also critical to 
the safety of other road users in urban 
areas. The fatality risk of an accident with 
a car driving 50km/h is double that of 
40km/h and quintuple that of 30km/h. 
There is much evidence to support 
reducing limits to 30km/h in high density 
areas – in the UK this resulted in 67% 
reductions of collisions between vehicles 
and pedestrians or cyclists. (WHO, 2016) 
 
Other measures include: 
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− Traffic calming devices such as 
roundabouts, protected bicycle 
lanes, pedestrian-only retail areas, 
and safe school zones; 

− Safety measures for pedestrians 
and cyclists such as crosswalks 
protected by speed bumps and 
bicycle lanes separated by barriers; 
Strict enforcement of drunk-
driving laws and lower blood 
alcohol content limits. 

− These have been tested and have 
the potential to be highly 
successful, with 80-95% reductions 
in road traffic mortality in some 
countries such as the Republic of 
Korea and Sweden. (WHO, 2016) 

 
Housing 
Globally, there are expected to be 50 
million new urban residents globally every 
year. This accounts to an extra 1 billion 
houses needed by 2025 (WHO, 2016).  
 
The quality of housing is also an important 
issue, with 330 million urban households 
needing to forgo bare necessities to cover 
housing costs. This is expected to increase 
to 440 million households by 2025, which 
is approximately 1.6 billion people, or a 
third of the world’s urban population 
(WHO, 2016). 
 
Poor housing conditions and heating are 
directly linked with communicable 
diseases, respiratory illness, mental health 
issues, and cancer. 
 
Due to a combination of poor housing 
energy efficiency and socioeconomic 
status, many households are ‘fuel poor’, i.e. 
they cannot be kept above the WHO 
recommended indoor temperature of 18 
degrees for less than 10% of household 
income. This is an issue even in high-
income countries; anywhere between 25 

to 48% of households in NZ are ‘fuel poor 
(O’Sullivan, K., 2015). 
 
An economic evaluation of the Warm Up 
New Zealand: Heat Smart Programme, 
which provided subsidies for retrofitting 
insulation and heating for pre-2000 NZ 
homes demonstrated a benefit-cost ratio 
of 3.9, through reductions of time off work, 
and reduced energy use. 
 
Costs of poor insulation extend beyond 
households being cold. The usage of solid 
fuels or unflued gas heaters have 
disastrous consequences on personal and 
environmental health. Half of all lower 
respiratory tract infections in children 
under five are due to solid fuel use (WHO, 
2016). As lower respiratory tract 
infections causes one fifth of deaths in 
children under 5 years, this means that 
solid fuel use alone is responsible for 10% 
of deaths in children under 5 years of age. 
Though not as disastrous as solid fuel use, 
unflued gas heaters produce nitrogen 
dioxide and carbon monoxide, which has 
direct impacts on health, as well as water 
vapour, which indirectly affects health by 
increasing the growth of moulds and dust 
mites in the home. (NZ College of Public 
Health Medicine, 2013) 
 
Cleaner fuels must be more affordable, 
sustainable and available. This is also a 
target in SDG 7. 
 
Housing prices cause income inequality 
and poverty when markets become 
speculative and renters have to spend 
higher proportions of income on rent. This 
is especially impactful on children who are 
most sensitive to insufficient income. 
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Policy Focus 
 
Data 
An “Urban Data Revolution” is needed in 
order to be accountable and provide 
updates on progress towards goals, as well 
as contribute towards robust evidence-
based policy (WHO, 2016). As most of the 
data gaps typically affect the most 
deprived and marginalised, this will lead 
to a chronic and systemic inequity on the 
highest level if not addressed. 
 
Universal Health Coverage (UHC) 
Labelled “the hallmark of urban 
commitment” (WHO, 2016), a strong case 
can be made for universal health coverage 
being a key focus in achieving the SDGs. 
UHC is defined as allowing all people to 
receive essential quality health services 
without suffering financial hardship. For 
UHC to be achievable, it is necessary for 
stakeholders in all sectors to be wary of 
the silo mentality and consider the 
ramifications of various decisions on 
health on a local and global level through 
the lens of short and long-term 
timeframes; to adopt a ‘health in all 
policies’ mindset. 
 
Climate change 
Climate change is “the biggest global 
health threat of the 21st century” (Lancet, 
2009). “There may be no greater, growing 
threat facing the world’s children – and 
their children – than climate change.” 
(UNICEF, 2015). Unless we act with 
urgency, the effects on youth and 
children’s rights will be catastrophic. 
 
There must be a focus on sustainability 
and the long-term impact on the 
environment with central and local 
governmental policies, as well as 
adaptations within cities to mitigate the 

effects of climate change, such as urban 
heat islands and floods. 
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Introduction 
 

Urban floods continue to affect households 
in the suburbs. Failure to address these 
risks can undermine the relief process, 
causing additional loss of life, 
displacement, aid dependency and 
increasing vulnerability. Disaster 
management specialist and humanitarian 
workers can take action to avoid this. 

The world is undergoing the largest wave 
of urban growth in history. More than half 
of the world’s population now lives in 
towns and cities, and by 2030 this number 
will swell to about 5 billion. Much of this 
urbanization will unfold in Africa and Asia, 
bringing huge social, economic and 
environmental transformations (UNFPA, 
2016). This is mainly due to the up surging 
of new enterprises and opportunities that 
arise in urban settings. Their future, the 
future of cities in developing countries, 
and the future of humanity itself, all 
depend on decisions made now in the 
preparation for this growth (UNFPA, 
2007). The case of Nairobi is no different, 
with influx to the city and new enterprises 
mushrooming, the drainage systems lack 
capacity to wheel the storm water from the 
roads due to the impervious surfaces. 

Cities also embody the environmental 
damage done by modern civilization. Yet, 
experts and policymakers increasingly 
recognize the potential value of cities to 
long-term sustainability. If cities create 
environmental problems, they also 

contain the solutions. The potential 
benefits of urbanization far outweigh the 
disadvantages: the challenge is in learning 
how to exploit its possibilities (UNFPA, 
2007). Nairobi city needs to incorporate 
spatial planning measures when it comes 
to storm water drainage. 

 

Figure 1.1 Source: Dominic, 2016. 

Urbanization has the potential to usher in 
a new era of well-being, resource 
efficiency and economic growth. But cities 
are also home to high concentrations of 
poverty. Nowhere is the rise of inequality 
clearer than in urban areas, where wealthy 
communities coexist alongside, and 
separate from, slums and informal 
settlements (UNFPA, 2016). This face of 
urban inequality is still increasing. Too 
many urban residents grapple with 
extreme poverty, exclusion, vulnerability 
and marginalization. 

Urban Vulnerability 
 

Urban land is expanding much faster than 
urban population, a phenomenon known 
as urban sprawl. It is driven, in part, by 
increasing urban land consumption by the 
wealthy, and increasing separation of rich 
and poor communities within cities. 
Sprawl undermines the efficiencies of 
urban living, and it marginalizes poor 
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people in remote or peripheral parts of 
cities, often in dense informal settlements 
or slums(UNFPA, 2016). 

The total estimated number of slum 
dwellers is rising – from over 650 million 
in 1990 to about 863 million in 2012. 
Almost 62 per cent of the urban population 
in sub-Saharan Africa lived slums by 2010, 
the highest proportion of any region (UN 
Habitat, 2014. But slum growth is not the 
same as urbanization. Most evidence 
suggests that global urbanization is an 
inevitable trend, while slum growth 
results from decisions to limit poor 
people’s access to cities, from limited 
service provision to informal settlements, 
or by forced evictions and resettlement of 
the urban poor to peripheral or under-
serviced areas.  

As areas become 'urbanized', or going 
through the process of urbanization, the 
risk of flooding increases. The main 
problem with urban flooding is the fact 
that they occur in highly populated areas 
(Rachelle, 2016). The issue of urban 
sprawl leads to urban flooding with the 
inundation of land or property in a built up 
environment, particularly in more densely 
populated areas, caused by rainfall 
overwhelming the capacity of drainage 
systems, such as storm sewers. 

As more and more farmlands and wooded 
areas are converted to urban and 
suburban areas, the amount of surface 
area available for water infiltration into 
the soils decreases. Home sites, parking 
lots, buildings, and roadways, all decrease 
the surface area of soil on Earth's surface. 
According to the National Weather 
Service, about 10% of the land in the 
United States is paved roads. Because of all 
the pavement, water is redirected into 
sewage and storm drain systems 
(Rachelle, 2016). On the other hand, in 

Kenya, the city is almost entirely built in  
way such that stormwater has to flow on 
trenches, reducing the ability to contain 
the colossal amounts. 

Part of the devastating game of playing 
with mother nature is when humans 
interfere with the natural flow of water in 
the earth system. In nature, water will flow 
as rivers and streams change the course of 
it. In urban areas, water must follow the 
prescribed pathways set forth by large 
water systems directing where to flow. 
However there is a ripple effect on 
changing the course of water due to 
development purposes. 

The occurrence of floods is the most 
frequent of all natural disasters (Jha et al, 
2012). In a recent survey of 100 
municipalities, the Rockefeller Foundation 
found that flooding tops the list of 
‘resilience challenges’ for cities. In Kenya 
2.09 million people were affected by flood-
related disasters between 1990 and mid-
2004 (EM-DAT database, 2016). In slums, 
where 1.5 million of Nairobi’s residents 
live, the twin trajectories of rapid 
urbanization and increased flooding risk, 
driven partly by climate change, collide. 

Flooding in Kibera causes death and 
destruction annually, and is a regular 
media item. Kibera is located on the Ngong 
River, one of the three major river systems 
in the Nairobi River Basin, with an 
estimated total of 30,000 people living 
within 30m of the main watercourses 
(KDI, 2014). In Kibera, the cheapest 
houses to let are found along the rivers and 
streams where the risk of flooding is 
higher. The poorest and most vulnerable 
residents are willing to risk their lives and 
assets to have a chance of staying in the 
city.  
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Figure 1.2 Source:Mercy, 2016. 

The only concrete policy for flood 
protection that currently exists in Nairobi 
designates a blanket, 30m riparian zone, 
within which all structures are deemed 
illegal. In 2009, the National 
Environmental Management Authority 
(NEMA) estimated that implementing the 
policy would require the eviction of 
127,000 people along the Mathare, 
Nairobi, and Ngong rivers at a cost of 1.8 
Billion KES an equivalent of $18 Million. 
This policy has created tensions between 
residents and implementing agencies, 
resulting in significant protest, and proved 
unenforceable. Many observers have 
advocated for a more nuanced approach 
regarding management of urban flooding 
to avoid mass evictions and potential 
conflict, including Amnesty International 
labeled the policy as potentially “socially 
and economically disastrous for thousands 

of people”.(AIP, 2009).

 

Figure: 1.3 Disaster realm 

Source: UN – Habitat, 2016. 

Disaster can hold up development by 
leading to loss of resources, shifting of 
resources to emergency response, 
depressing the investment climate, and 
affecting the non-formal sector. On the 
other hand, development can increase 
vulnerability through dense urban 
settlement, development of hazardous 
sites, environmental degradation, 
technological failures or accidents 
imbalance of pre existing natural or social 
systems.  Development programs can 
reduce vulnerability with the 
strengthening of urban utility systems, 
hazard resistant building techniques, 
institution building and capacitation of 
local, authorities, agricultural and forestry. 
Nevertheless, disasters can provide 
development opportunities by creating a 
social and political atmosphere of 
acceptance, changing perspectives on the 
general level of underdevelopment, 
raising awareness by disaster 
international entities, and arrival of aid to 
the affected area. 

Recovery programs should be designed to 
reduce vulnerability through enhanced 
management training programs, targeting 
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areas of high risk support of the private 
and non-formal sectors. 

The figure 1.1 above shows how natural 
hazards are linked to the process of human 
development. By the increase of structures 
being put up, the aftermath is the 
impervious surfaces that are   covering the 
soil. In the end of the storm, water flows on 
the surface running off water rails, causing 
flash floods. Therefore, this impacts the 
lives of people in ways they are greatly 
affected by loss of lives, property and 
livelihoods, resulting in a disaster. 

 

Figure 1.4 Source:Sammy, 2016. 

 

Figure 1.5 Source: Ehagi,, 2016. 

The above figure shows the effects of 
urban flooding. The vehicle landed on a 
ditch due to the excessive amount of water 
that had spilled all over. This is mainly 
attributed to the impervious surfaces that 
are built without storm water channels to 
direct the water to rivers or storage 
facilities. 

 

 

Figure 1.6 

Source:Mercy, 2016. 

Floods have led to overflowing of water 
and collapsing of bridges. This hinders 
people from crossing from one area to the 
other. As a result, revenue is lost due to 
such catastrophes.   

The civil society and science present 
opportunities and challenges to each other 
(Stilgoes, 2009). This science-civil society 
relationship has not always been good due 
to a ‘crisis of trust’. (Stilgoe, 2009) It is not 
in its best today, but has improved over 
time.(Folke, 2006; Davoudi and Fünfgeld 
et al (2010), in Otto-Zimmermann, ). 
Consequently, there have been 
researching collaborations between 
scientific research organizations and the 
civil society on urban resilience issues 
(Folke, 2006). Such include IDSUE 
(Chaudhuri et al., 2015) and Urban ARK 
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(Adelekan et al., 2015) and work by 
AURAN (Satterthwaite, 2006). Science and 
civil society need each other in resilience 
building (UNISDR, 2015). 

Conclusion 
 

The world is undergoing the largest wave 
of urban growth in history. Cities create 
environmental problems, they also 
contain the solutions. Urban land is 
expanding much faster than urban 
population, total estimates of slum 
dwellers is rising – from over 650 million 
in 1990 to about 863 million in 2012. 
Almost 62 per cent of the urban population 
in sub-Saharan Africa lived slums in 2010. 
Development can increase vulnerability, 
which can be fought with development 
programs, strengthening urban utility 
systems. With proper spatial planning, the 
County Government of Nairobi will be able 
to mitigate flooding and ensures that 
people moving around, living in the city, or 
their properties are safe. 
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Abstract 
The world is rapidly urbanizing, while 
climate change impacts cities, undermines 
their development. Hence climate change 
impacts in cities are of particular concern. 
This brief explores the concept of climate 
resilient development and the key 
challenges it faces. The discussion focuses 
on the key enablers required to facilitate a 
climate resilience policy that fosters climate 
resilient development.  

The effects of climate change on a broad 
spectrum of urban functions, infrastructure 
and services are further compounded by 
existing non climatic stressors such as 
urbanization, population growth, 
migration, water demand, sanitation, etc. 
The evidences of climate change in cities 
unquestionably indicate the need to 
implement climate change adaptation 
measures, so that cities are better equipped 
to tackle them. However in the process of 
urban development, the climate resilience 
agenda is of tertiary concern, due to the 
absence of any mandate or mechanism, 
which can steer the discourse of building 
resilience. This article emphatically draws 
attention towards developing a policy 
framework to integrate resilience in the 
urban development paradigm. The key 
challenges in developing an urban 
resilience policy framework, and the key 
enablers and mechanisms required, to 
implementing it in Indian cities will be 
discussed. 

Introduction 

The world is rapidly urbanizing. The urban 
population in the world has grown rapidly 
since 1950 from 746 million to 3.9 billion 
in 2014. The world urban population is 
projected to further rise up to 6.3 billion in 
2050 (The United Nations, 2014).  In 1950 
about 30 percent of the world population 
lived in urban areas and by 2014 this had 
risen to  54 percent (The United Nations, 
2014). By 2050 it is projected that the 
share of the  population living in urban 
areas will be 66 percent. Urban areas with 
a concentration of large population and 
infrastructure are the key contributors to 
the economies of nations and are central to 
the growth of countries. 

More than 80% of the world GDP is 
derived from cities (The World Bank). 
However, urbanization brings along a 
number of challenges such as demand for 
housing, transport networks, basic 
services and other infrastructure. Hence, 
urbanization leads to an increased 
pressure on resources, infrastructure and 
services, particularly for nearly 1 billion 
urban poor who live in slums and informal 
settlements (The World Bank, 2016), thus 
leading to emerging concerns and 
discourse on safety, sustainability and 
resilience. Climate change further poses 
additional pressures on cities such as 
rising temperatures, sea level rise, and 
increases in extreme precipitation events; 
tropical cyclones and associated flooding 
further aggravate the existing stresses in 
cities. Impacts of climate change seriously 
undermine development goals of cities 
and thereby it is imperative to address the 
exposure and vulnerabilities of cities to 
climate change as an utmost priority. 
Internationally this need has been 
recognized as one of the Sustainable 
Development Goals (SDGs). SDG 11 
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emphatically looks at building cities that 
are inclusive, safe, resilient and 
sustainable. Climate resilient development 
is not a new concept of development. It is 
an improved concept of development 
which adds a layer of climate variability 
and climate change considerations in the 
urban planning and development 
framework. Climate resilient development 
is about incorporating climate change 
adaptation and preparedness into the 
development framework.  A “Resilient City 
is one that has developed capacities to help 
absorb future shocks and stresses so as to 
maintain the same functions, structures, 
systems and identity.” Cities need to be 
prepared to withstand climate change and 
associated physical risks and be equally 
equipped to respond to climate induced 
extreme events and disasters. This will 
eventually ensure long term sustainable 
development with encompassing 
environmental benefits.  

Enablers for Climate Resilient 
Development 

The enabling factors that facilitate climate 
resilient development encompass 
engineering and non-engineering aspects. 
The engineering measures focus on 
strengthening the resilience capacity and 
reducing the climate vulnerability of the 
infrastructure services of the city. Coastal 
cities are particularly vulnerable to the 
impacts of climate change due to their 
geography and ecology. They are highly 
exposed to the physical risks of rising sea 
levels and storm surges and related 
flooding. Engineering interventions 
required to enhance the resilience 
capacity of coastal cities would include 
developing coastal defense through 
embankments and dikes, protection of 
mangroves and coastal wetlands, and 
sediment management or beach 

nourishment. In the light of climate 
resilient development it is integral that the 
cities’ infrastructure and services such as 
drainage, sewage, solid waste and 
transportation networks be upgraded to 
face the impacts of climate change and 
climate induced extreme events.  

The non-engineering interventions would 
involve soft measures such as developing 
policy mandates and regulatory 
instruments for building resilience of 
cities and infrastructure. Revisiting land 
use planning, zoning regulations, building 
codes, design standards in the lens of 
climate change would be integral 
instruments in building resilient cities.  

However there are various challenges that 
cities face that prevent them from 
adopting the path of climate resilient 
development. Urban local bodies generally 
lack capacity to facilitate 
institutionalization of climate resilience, 
and a sense of awareness and 
understanding regarding climate change 
impacts. They often also fail to realize that 
it is localized actions that drive effective 
climate change adaptation (Divya Sharma, 
2010). To tackle the rising demands of 
urbanization, the main focus of urban 
development goals has always been the 
provision of basic services and 
infrastructure. Climate change and 
associated risks are not of immediate 
concern and hence generally have not 
been accounted for in  development goals 
in Indian cities (TERI 2014), (Divya 
Sharma, 2010). The existing mechanism 
addressing climate vulnerability of cities is 
mostly reactive-- that is, driven by actual 
perceived climate variability and 
responses post an extreme event. 
However, resilient cities are cities that 
develop plans for future development and 
growth bearing in mind the climate 
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impacts that the urban systems are likely 
to face (Prasad et al, 2009). This clearly 
points out the need for the existing 
mechanism to transition from a reactive 
approach to a proactive approach. 
Mainstreaming climate resilience and 
incorporating climate change concerns 
into the urban planning framework 
qualifies as a proactive approach.  Policies, 
laws, regulations, institutions, and 
customary practices often serve as 
enablers to mainstream the climate 
resilience agenda in the urban planning 
process (USAID, 2015). An urban 
resilience policy would be a good start 
towards addressing the impacts of climate 
change and improving the preparedness of 
cities towards climate variability and 
climate induced extreme events. An 
effective policy would be one that enables 
(TERI, 2014): 

● Integration of  resilience planning 
into the urban development plans 
and  processes 

● Capacity building and awareness 
generation to generate momentum 
and facilitate action at all levels 

● Data management and updating, 
and tools and techniques to enable 
climate vulnerability assessment 
and climate forecasts 

● Institutionalization of urban 
resilience planning  in a structured 
manner 

● Sufficient finances for the 
implementation of the resilience 
agenda 

 

Conclusion 

To ensure continuous climate resilient 
action on the resilience front there is need 
to mainstream resilience into the urban 
planning process and development 

framework of the city. A robust 
institutional and policy arena that 
supports climate resilience of a city 
encompassing all these enablers will be 
instrumental in taking forward the 
resilience agenda in Indian cities.   
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Disasters can result from a combination of 
hazards within a community that 
increases its vulnerability. Shaped by the 
type of hazards and degree of exposure, 
together, climate change adaptation and 
disaster risk reduction can improve urban 
resilience, reduce vulnerability of human, 
physical, and economic assets, and 
contribute to sustainable development. 

Taking into account that “resilience is a 
quality of sustainable urban development, 
as much as a driver of development itself,” 
it is essential to consider the complexities 
of the urban system, urbanisation 
challenges, hazard exposure, and societal 
vulnerabilities. (HABITAT III, 2015) 
 
The concept of urban resilience has 
gradually matured from its initial 
emphasis on capacity to recover into 
adaptation and mitigation. UNISDR 
defines resilience as “the ability of a 
system, community, or society exposed to 
hazards to resist, absorb, accommodate to 
and recover from the effects of a hazard in 
a timely and efficient manner, including 
through the preservation and restoration 
of its essential basic structures and 
functions.” (UNISDR, 2009). Expanded to 
comprehend several paradigms and 
conceptual frameworks, empirical 
evidence on applications in the MENA 
Region remains unclear. 
 

With a total population of 355 million in 
the Middle East and North Africa, 60 
million people live in the region’s coastal 
areas, presenting about 17 percent of the 
region’s total population. Combined with 
the urban governance challenges of 
inequitable transmission of social capital, 
deficiency in disaster risk finance and the 
absence of land use policy management, 
climate change implications increase the 
frequency and severity of hydro-geological 
hazards; and exacerbate physical and 
socioeconomic losses.  Triggering deadly 
competitions on natural resources, this 
result into civil wars and fatal political 
unrests. Reveny identified how interaction 
between environmental pressures and 
interethnic violence results into migration, 
and how change in rainfall patterns results 
in water scarcity. (Cited in Nordas R. and 
Gleditsch N., 2007).   

In April, 2007, Climate Change was first 
established as a security issue by the 
United Nations Security Council. The 
United States Department of Defence 
reported “climate change can act as a 
threat multiplier for instability in some of 
the most volatile regions of the world” 
(Political Geography, 2007). 

“There were 19.2 million new 
displacements associated with disasters in 
113 countries in 2015, and several of these 
countries are no strangers to conflict 
which gave rise to 8.6 million new 
displacements in 28 countries last year” 
(Glasser R., 2015). The MENA Region 
extreme potential for natural disaster 
hazards and conflict fragile settings, give 
this study the scope to understanding the 
“socially constructed nation of risk”. In 
support of climate change induced conflict 
prevention, this research will promote the 
implementation of Sendai Framework for 
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Disaster Risk Reduction (L.Q. de Almeida 
et al, 2016). 

On March 18th 2015, the global 
community adopted the Sendai 
Framework for Disaster Risk Reduction 
(DRR) 2015-2030 at the Third United 
Nations World Conference for Disaster 
Risk Reduction. This step extended the 
progress of the Hyogo Framework for 
Action (HFA) in 2005-2015: learning 
lessons, identifying gaps and future 
challenges. Sendai aims to improve the 
global preparedness and national 
coordination for disaster response, 
rehabilitation, reconstruction, and 
utilisation of post-disaster recovery and 
reconstruction plan to “Build Back Better” 
(UNISDR, 2015). 

Being the first major agreement of the 
post-2015 development agenda, the 
Sendai Framework represents seven 
targets and four priorities for action, 
calling upon the United Nations Office for 
Disaster Risk Reduction (UNISDR) to 
facilitate 'Words into Action' consultative 
processes, as well develop practical guides 
for implementation. This acts upon 
embedding new sustainable measures to 
secure Disaster risk spatial planning 
policies, in local and central governments, 
for main four priorities: 1) understanding 
disaster risk, 2) strengthening disaster 
risk governance to manage disaster risk, 3) 
investing in disaster risk reduction for 
resilience, and 4) enhancing disaster 
preparedness for effective response and to 
“Build Back Better” in recovery, 
rehabilitation and reconstruction. 

In 2010, the UNISDR launched the global 
campaign under the title “Making Cities 
Resilience”, with the objective to “increase 
understanding and encourage 
commitment by local and national 

governments to make disaster risk 
reduction and resilience a policy priority 
and to bring the global Hyogo Framework 
closer to local needs” (UNISDR, 2015). 

This was followed by the launch of the 
Local Government Self-Assessment tool 
(LGSAT) in April 2012, in support to the 
global Making Cities Resilience Campaign, 
to enrich understanding of disaster risk 
and identify gaps in planning policies and 
financial risk investments. This is an 
online tool that identifies ten essentials: 1) 
organise for disaster resilience, 2) identify, 
understand, and use current and future 
risk scenarios, 3) strengthen financial 
capacity for resilience, 4) pursue resilient 
urban development and design, 5) 
safeguard natural buffers to enhance the 
protective functions offered by natural 
ecosystems, 6) strengthen institutional 
capacity for resilience,7) understand and 
strengthen societal capacity for resilience, 
8) increase infrastructure resilience, 9) 
ensure effective preparedness and 
disaster response, and 10) expedite 
recovery and build back better. 

Wide in scope, more than 1850 cities 
participated from 95 countries globally, 
293 cities signed from 13 countries in the 
MENA Region (Arab States). With forty 
cities identified as role models to share 
knowledge and learn lessons from, only 
four are reported by the UNISDR in the 
MENA Region, including Dubai (United 
Arab Emirates), Aqaba (Jordan), Beirut 
and Byblos (Lebanon). 

These figures proclaim the necessity to 
identify the gaps in processing the LGSAT 
tool in the Arab States, and understanding 
the methodological framework for 
progress in monitoring and feedback 
mechanisms for local governments. With 
focus on Priority 4, this will contribute to 
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the development of a baseline and a status 
of cities risk profile in Sudan, and 
complement the implementation of the 
Sendai Framework at the local level. 

It is also important to consider Sendai UN 
member states perspective on conflict-
sensitive economics, displacement, 
geographical and social, scope of climate 
change impact. “By consensus among UN 
Member States there are no explicit 
references to conflict in the text which 
articulates guidance on reducing mortality 
and numbers of people affected by 
disasters”. (Glasser R., 2015). This 
approach will persuade filling the gaps in 
UN frameworks, adding a new dimension 
in the contexts of socio-ecological 
reconstruction or urban resilience, and 
civil society cultural vitality. Highlights of 
environmentally derived conflict and 
fragility will be applied as cross cutting 
issues, to develop a comprehensive 
strategy for disaster risk management. 
Accordingly, this study will develop a 
dynamic risk assessment methodology 
that combines hazards, exposure, and 
vulnerability, filling the gaps in 
international humanitarian laws and 
hazards assessment tools, to mitigate the 
fragility of livelihood of the human and 
natural habitat ecological systems. 
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Abstract 

Urban water systems need to adapt to 
challenges imposed by climate change and 
growing population. Management of urban 
stormwater runoff is currently, for the most 
part done in an ‘’out of sight, out of mind’’ 
manner, using traditional engineered 
conveyance systems. However, ageing 
drainage systems have demonstrated 
limitations and proven to be inflexible in 
light of recent challenges, and most likely 
when facing future challenges. Therefore, 
urban areas are looking to address current 
and future issues using green infrastructure 
(GI) for sustainable stormwater 
management. Despite the recognition of 
numerous benefits, social, economic, and 
environmental, delivered by GI, its 
implementation on a larger scale remains 
slow. Based on a comprehensive literature 
review, this brief discusses the benefits of GI, 
looking into examples of successful 
implementation through ‘champion cities’ 
in the United States, and describes the main 
barriers explored in previous research. The 
‘champion cities’ demonstrate strong local 
leadership, developed policies, delivered a 
number of demonstrational projects and 
created innovative financial frameworks. 
These lessons can be a useful guidance tool 
for other urban areas trying to accelerate 
their GI implementation efforts.  

In the case of this brief, it analyses GI  
stormwater management, its gaining 
momentum, and factors hindering its 
widespread implementation. Hence, in 
order to mainstream GI as a standard 
practice in urban stormwater management, 
there is a need for efforts on various fronts. 

Introduction 

The recognition that urban water systems 
around the globe are under increased 
pressures of climate change (CC) global 
population growth. The projected CC 
effects will be especially severe for urban 
infrastructure and livability in urban areas 
(Hoornweg et al., 2010). In addition, CC 
will influence increased frequency and 
severity of flooding, which inevitably 
presents a challenge for stormwater 
management in urban areas (Pachauri et 
al., 2014). The rainfall extremes caused by 
CC will influence not only water quantity 
in urban areas, but also degrade water 
quality (Barbosa et al., 2012). 

Traditionally, the approach to stormwater 
management in cities has been based on 
grey infrastructure- series of underground 
pipes, channels and storages designed to 
move water away form the city in a quick 
manner (Abhold et al., 2011). In the light of 
increased pressures, these systems have 
proved to be insufficent and often led to 
environmental degradation (Wong, 2000). 
In addition to occasional shortfalls in 
capacity to adress flooding, grey 
infrastructure fails to address issuses such 
as,  pollution reduction, water 
conservation and provision of non water 
related benefits (Garrison et al., 2011). 
Besides the inability of grey systems to 
meet their original purpose during storm 
events, and obvious inflexibility, capital 
and maintenance costs are high. In 
addition, in the past few decades, state 
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provided funding for water infrastructure 
has been increasing (Tian, 2011). 

Recognizing the limitations of grey 
infrastructure, urban areas are looking to 
address current and future issues by using 
green infrastructure (GI) for sustainable 
stormwater management. In relation to 
stormwater management, GI is defined as 
planning and design approaches that 
mimic natural hydrological cycle by 
allowing infiltration in the ground, 
evapotranspiration, and capturing and 
reusing stormwater (USEPA, 2010). The 
standard GI are: infiltration trenches, rain 
barrels, bio- swales, constructed wetlands, 
green streets, vegetated swales, green 
rooft, among others.  

GI demonstrates important advantages 
over traditional grey infrastructure. Using 
GI can be more financially viable than 
rebuilding or retrofitting grey 
infastructure. In 2007, USEPA reports how 
in most of the analyzed case studies there 
were significant costs savings, the 'total 
capital costs savings ranged from 15 to 80 
percent' (USEPA,2007). The overview of 
multiple benefits of GI is presented in 
Figure 1. It is evident that many of these 
presented benefits cannot be provided by 
grey infrastructure alone (e.g. establishing 
urban greenways, enhancing livability and 
urban green space, educating the public). 
The predicted benefits of GI over grey 
insfrastructure are increasing over time 
(Economides, 2014), and the benefits can 
be experienced immediately and 
gradually, unllike with grey infrastructure, 
where due to the long construction 
process the provided benefit is slow. 
Another important advantage of GI is that 
it is 'visible, above ground and is has 
accessible qualities' (USEPA, 2015). 

 

 

Figure 1 Multiple benefits of green 
infrastructure (modified from USEPA, 
2010) 

Switching to more sustainable approaches 
to stormwater management is seen as an 
opportunity for advancement of urban 
areas, spatially, but also with additional 
social, educational, economic and 
environmental improvements (Barbosa et 
al., 2012). Demuzere et al (2014) argue 
that GI, as a part of green space in urban 
areas is a powerful tool in climate change 
mitigation, adaptation process and overall 
urban resilience (Demuzere et al., 2014.  

The ideas presented above demonstrate 
that there is a wide recognition for a 
change in the way urban runoff is being 
managed. However, that is a complex task 
to accomplish. As Carlet states, 'the 
transition from traditional runoff controls 
practices to system integrating GI requires 
action on many fronts, including social, 
economic and political- legislative sphere' 
(Carlet,2015) . The implementation of GI 
still remains slow at the larger scale, and 
despite the availability of technologies and 
demonstrated benefits, rare examples of 
implemented widespread practices exist 
(Momparler et al. 2015). 

After describing the advantages of GI, this 
paper will continue with describing the 
rise of GI in the context of the United States 
and present several examples of cities that 
are seen as 'champion cities' for GI 
implementation.  The second part of the 
paper will explore what are the barriers 
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for GI implementation from the US and 
international perspective. 

The rise of green infrastructure in the 
US 

Traditionally, US cities are drained using 
grey infrastructure, and many older towns 
in 32 states are managing stormwater 
using combined system (Madden 2010, 
Barbosa et al. 2012). It is estimated that 
drinking water and wastewater 
infrastructure will need approximately 
$448- 944$ billion to adapt to climate 
change through 2050 (Freas et al., 2011; 
NACWA, 2009). Hence, GI is an option to 
consider, since next to additional benefits 
than merely stormwater drainage, it offers 
economic savings when compared to 
conventional grey systems (Allen,2012). 

The two main drivers for the introduction 
of GI in the US are to effectively manage 
water runoff and to improve water quality. 
Potential of GI to solve the problem of 
environmental pollution of receiving 
water bodies is emphasized after the 
legislative establishment of Clean Water 
Act (CWA) in 1972 (Barbosa et al., 2012). 
To be in compliance with CWA, the cities 
are obliged to obtain permits for point 
source discharges through National 
Pollution Discharge Elimination System 
(NPDES) program (Hammitt, 2010; Roy et 
al. 2008). This was further specified by the 
NPDES Stormwater Program in 1987 and 
the NPDES Phase II Stormwater Program 
in 1997, in which the requirement to use 
GI in new development and 
redevelopment was set (Roy et al., 2008). 
The cities are obliged to tackle the 
problems of combined sewer overflow 
(CSO) outfalls through the development of 
long term control plans, or they are to be a 
subject of fines (Hammitt, 2010). In early 
1990’s, GI for stormwater management 
was pioneered by Prince George’s Conty in 

Maryland (LaBadie, 2010) and nowadays, 
United States Environmental Protection 
Agency is increasingly promoting GI 
through regulations (Abhold et al. 2011). 
Next to management of water quality and 
water quantity, drivers for the 
introduction of GI can be the improvement 
of air quality, urban heat island mitigation, 
cost reduction and many more, but the 
emphasis in this research has been put on 
previously mentioned two drivers, since 
they are connected with the management 
of urban stormwater. In the follow up, 
several frontrunners for the adoption and 
implementation of GI are presented.  

In Portland, Oregon, the main driver for 
adoption of green infrastructure practices 
was to comply with CWA and reduce CSO’s, 
together with compliance with 
Endangered Species Act and Safe Drinking 
Water Act (Hammitt, 2010). Nowadays, 
Portland is often referred as the best 
example of green stormwater 
management (USEPA, 2010). The City is 
encouraging application of GI at small 
scales for stormwater management (Gallo 
et al. 2012), and the investment of $9 
million up to 2010 saved taxpayers $224 
million in CSO, reparation and 
maintenance costs (USEPA, 2010). Many 
programs and practices have been used to 
make Portland an example for other cities, 
such as: requirement of on- site 
stormwater management for new 
development and redevelopment, 
incentives, Downspout Disconnection 
program, stormwater charge discount 
program, deployment of local codes and 
ordinances, grants and the presence of 
demonstration projects (USEPA, 2010). In 
2007, City has adopted Green Streets 
Program as a city wide priority for the 
inclusion of green infrastructure in new 
streets and retrofits, with significant 
public participation that was critical for 
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success (Shuster et al. 2008; USEPA, 
2010). It is emphasized that crucial aspect 
for success in Portland was presence of 
demonstration projects (USEPA, 2010). 
Even though Portland is seen as a leader in 
sustainable urban stormwater practices, it 
should be borne in mind that Portland’s 
rain events are smaller and less intense 
when compared to other parts of USA, 
therefore, it is easier to use small scale GI 
to manage water quantity and quality 
(Gallo et al., 2012). It is important to notice 
that the effectiveness of the GI measures 
for stormwater management depends on 
local rainfall distribution and intensity, 
soil hydrology and geology (Shuster et al., 
2008). 

For Philadelphia, Pennsylvania the main 
driver for green infrastructure is 
compliance with Phase II NPDES 
requirements under Clean Water Act 
(USEPA, 2010). In 2009, the City proposed 
Green City, Clean Waters: The City of 
Philadelphia’s Program for Combined 
Sewer Overflow Control, developed by 
Philadelphia Water Department, with the 
aim of providing sustainable and resilient 
future by reducing investments in grey 
infrastructure and investing in green 
infrastructure for stormwater 
management (The Philadelphia Water 
Department, 2012). The programs and 
tactics to make the plan reality are: 
policies, Green Plan Philadelphia, Green 
Roof Tax Credit, Green Streets Program, 
parcel based stormwater billing system, 
stormwater fee discount, financial 
incentives, progressive stormwater 
regulation at municipal level 
(Featherstone et al. 2011; USEPA, 2010). It 
is estimated that the benefits of using 
green infrastructure to control CSO’s is 
around $3 billion (Ashley et al., 2013; The 
Philadelphia Water Department, 2012). 

For New York City, the main driver to meet 
the requirements of Clean Water Act in 
reducing CSO’s into water bodies, through 
using alternative approach of GI, with a 
goal of managing runoff from 10% of 
impermeable areas by 2030 (NYC 
Department of Environmental Protection, 
2010). Under Mayor Bloomberg, the City 
initiated ‘’plaNYC” in 2007 and the Green 
Infrastructure Plan in 2010. Green 
infrastructure is currently being 
implemented at neighborhood scale  and 
many programs are available: NYC Million 
Tree, Neighborhood Demonstration Areas, 
Stewardship Corps, regulations and grant 
programs, increasing green streets, 
constructing wetlands and new bio swales 
(Bloomberg, 2011; Young et al., 2014). The 
City has developed a Green Infrastructure 
Fund and plans to allocate $1.5 billion until 
2030 for GI, but at the current state, the 
private sector involvement is not so 
significant (Young et al., 2014). An 
Additional driver for GI in New York was 
the flooding caused by Sandy in 2012 and 
the current availability of funds (Young et 
al., 2014). Even though New York City is in 
a stage of developing GI, it was presented 
here as an example of strong will and 
actions for sustainable urban water 
management (mainly triggered by the 
need to comply with CSO regulations). 

Hindering factors for GI 
implementation 

Even though the above presented 
examples show that implementation of GI 
is possible with strong commitment, the 
implementation on the larger scale is still 
slow (Lee and Yigitcanlar, 2010). While 
knowledge of advanced technologies is 
there and literature is overwhelmed with 
benefits provided by implementing GI 
solutions for stormwater management, 
rare examples of local success in 
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regulating and implementing widespread 
stormwater practices exist (Brown, 2005; 
Gallo et al. 2012; Perales-Momparler et al. 
2015; Roy et al. 2008). Still, traditional 
practices are dominating the urban 
stormwater management (Lee and 
Yigitcanlar, 2010) and the favored 
approach to urban drainage is still pure 
conveyance to the nearest water body or 
pond (Roy et al., 2008). Jeffrey and Gearey 
state that ‘’substantial changes to the way 
in which any resource is managed are 
risky (particular where the transition 
costs and implications are largely 
unknown)’’ (Jeffrey and Gearey, 2006).  

In the recent years, lot of research has 
been done on the possible impediments 
and barriers to implementation of green 
infrastructure and innovative water 
technologies for sustainable management. 
A summary of some of the findings is 
presented below.  

In the comparative analysis between 
Australia and USA conducted by Roy et al., 
7 major hindering factors in enabling 
wider implementation of sustainable 
stormwater practices have been 
identified: (1) lack of empirical data on 
performance and costs of measures, (2) 
deficiency in technical standardization 
and guidances, (3) unclear and fragmented 
responsibilities, (4) lack of institutional 
capacity, (5) lack of legislative mandate, 
(6) lack of funding and effective market 
incentives, and (7) resistance to change 
(Roy et al., 2008). Their research indicates 
that the barriers are of different origin: 
institutional, engineering, economic, 
regulatory. Even though their analysis is 
not based on a specific case study, rather 
on a complete overview of transition to 
more sustainable urban water systems in 
the US and Australia, the conclusion is that 
barriers to implementation as well as 

solutions depend on the specific location 
of interest (Roy et al., 2008). 

Based on experiences from Australia, Lee 
and Yigitcanlargroup impediments in the 
following manner: (1) lack of 
understanding among stakeholders, (2) 
lack of common standards, guidelines and 
technical skills, (3) limited research and 
knowledge, (4) fragmented storm water 
management institutions, (5) lack of 
institutional provision and (6) economic 
cost(Lee and Yigitcanlar, 2010). Their 
main conclusions are about the amount of 
drivers outweighs among arrivers in 
Australian context, and they indicate the 
lack of empirical studies done on those 
barriers, that are mainly socio- 
institutional (Lee and Yigitcanlar, 2010). 

While researching the reasons why 
implementation of green stormwater 
infrastructure remains slow and often is 
just on the rhetorical level, Brown and 
Farrelly conducted a comprehensive study 
covering 53 cases and developed a 
typology of institutional barriers, 
covering: (1) uncoordinated institutional 
framework, (2) limited community 
engagement, empowerment and 
participation, (3) limits of regulatory 
framework, (4) insufficient resources 
(capital and human), (5) unclear, 
fragmented roles and responsibilities, (6) 
poor organizational commitment, (7) lack 
of information, knowledge and 
understanding in applying integrated, 
adaptive forms of management, (8) poor 
communication, (9) no long term vision- 
strategy, (10) technocratic path 
dependencies, (11) little or no monitoring 
and evaluation, and (12) lack of political 
and public will (Brwon and Farrelly, 
2009). The study revealed that 
impediments to innovative urban water 
management are of socio- institutional 
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character, rathern than technical (Brown 
and Farrelly, 2009). Farrelly and Brown, 
again based on Australian experience, by 
appliying receptivity framework to 
identify similar barriers: stakeholders 
commitment, technical feasibility, 
professional knowledge, government 
policy, regulations and approval, 
institutional arrangements, property 
access, costs, project implementation 
timeframes (Brown and Farrelly, 2009). 
All the above mentioned findings are in 
accordance to previous conclusions drawn 
by Brown et al. , where it is stated that 
‘’impediments are located within the 
technocratic culture and structure of the 
system which includes the institutions, 
organizations and professions that 
currently support urban water 
management’’ (Brown et al.,2005).  

Drawing on experience from Sweden, 
Cettner et al. recognize several 
impediments: (1) insufficent practical 
knowledge, (2) missing support 
(organizational, scientific, and local 
community levels), (3) lack of resources 
and knowledge, (4) ineffective relations 
and networks and (5) discrepancies 
between interest groups ( Cettner et al., 
2014) . Just as the authors above, the 
conclusion is that the slow uptake in 
innovative stormwater management is 
mainly due to institutional barriers, and 
although there is a positive attitude for a 
change towards more sustainable water 
systems, there are many barriers that 
make mainstreaming of solutions slow 
(Cettner et al., 2014). 

Based on a web survey with urban 
stormwater professionals across US, 
Abhold et al. offer a rather general 
categorization of barriers, identifying (1) 
technical and physical, (2) legal and 
regulatory, (3) financial, (4) community 

and institutional barriers. Still, they 
conclude that the pattern in barriers is 
connected with two main terms: 
uncertainty and risk (Abhold et al., 2011).  

Conclusions 

Previous research and practical 
application demonstrated numerous 
advantages GI holds over traditional- 
'grey' systems. It became apparent that 
solutions that will be adaptive in the light 
of future challenges cannot be 'stand- 
alone' solutions and should offer multiple 
benefits. However, as with any change in a 
dominant approach, the implementation 
uptake of new solutions is at a slower pace. 
However, in regards to uncertain future 
due to CC and socio- economic 
developments, it is important to harness 
the benefits provided by GI. In this paper, 
examples of several 'GI champion' cities in 
the US were presented. These cities 
showcase that the initial momentum was 
created by the need to comply with 
legislative framwork. However, localised 
implementation was delivered through 
strong local leadership, development of 
policies, number of demonstration 
projects and creative financial 
frameworks. The lessons from the 
'champion cities' can be a useful guidance 
for other urban areas trying to accelate 
their GI implementation efforts.  

Although GI is gainining momentum, the 
review demonstrated the presence of 
numerous factors hindering the 
widespread implementation of  its 
practices. Hence, initiatives on various 
fronts are needed. For instance, further 
research efforts should be tailored 
towards building the evidence- base for 
the effectiveness of GI as a stormwater 
management option. This would inform 
decision making, reduce the related 
uncertainties and tackle not only technical 
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barriers, but also barriers of path 
dependancies and institutional intertia. 
Furthermore, there is a need to improve 
existing governance systems and enable 
creation of localised policies that will 
favour and enable GI option.  
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Hardin’s theory of the tragedy of the 
commons (1968) states that common-
based resources management will bring 
humans and resources to devastation, and 
there is no technical solution to overcome 
that. 30 years later, Ostrom (1993), 
through her study in Nepal, showed that 
farmer communities in Nepal have better 
ways to manage their water system than 
what their government devised. From her 
study she states “an important lesson from 
the empirical studies of sustainable 
resources is that more solutions exists 
than Hardin proposed” (Ostrom, et al., 
1999, p.1). Ostrom’s statement was also 
supported by the fact that the community 
itself knows all aspects of their area, thus 
knows the best approach and management 
system. A community knows the 
characteristics of its members and has 
inherited experience to assess the 
successful practices from its previous 
generations.  

Many studies show how local wisdoms 
driven by community-based governance of 
some parts of the world have better ways 
to manage their natural and social 
resources. For instance, indigenous 
peoples in Tenganan Pegringsingan village 
in Bali, Indonesia apply common-based 
ownership and management in their 
governance system (Vipriyanti and Utari, 
2013). As a consequence, they still own 

much of the forest and land that they 
owned hundreds years ago because no 
individual village member can privatize 
land without common agreement. 
Indigenous people have a very close 
relationship with nature, and there is 
scientific evidence that most of their 
practices are aligned with biodiversity 
conservation and best natural resource 
management. A study by Thaitakoo and 
McGrath (2013) in Bangkok, Thailand 
proves that indigenous 
wisdom/community based water resource 
management (waterscape urbanism) is an 
effective way to increase community 
adaptation and resilience toward climate 
change. The philosophy of waterscape 
urbanism came from liquid perception of 
indigenous and water-based cultural 
practices in Bangkok, before the 20th 
century. This indigenous system is known 
for its high resiliency towards 
environmental changes because its system  
combines people, culture, and the water-
landscape. Moreover, this study suggests 
that a bottom-up approach instead of a 
centralized one is more effective to reach 
sustainable development and emerging 
democracy.  

Another existing and sustainable 
community-based resource management 
practice that leans to indigenous wisdom 
is the Subak system in Bali, Indonesia. The 
Subak system as a self-governed farmers-
based irrigation management is 
considered as one of the long endured 
common-based irrigation management 
systems despite  social and economic 
changes in Indonesia, and thus has been 
nominated as one of the United Nations 
Educational, Scientific and Cultural 
Organization (UNESCO) world heritage 
sites in 2012 (UNESCO webpage). Subak is 
considered  a democratic organization that 
not only manages water for irrigation, but 
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also planting schedules, pest and disease 
management, and religious activities 
(UNESCO webpage; Lansing, 2000). The 
Sarker and Itoh (2000) report based on the 
workshop they attended in political theory 
and policy analysis at Indiana University 
reveals that farmers-based irrigation 
management is more successful than 
governments-based irrigation 
management, and the Subak system in Bali 
is one of these examples. When it comes to 
disaster risk management in urban areas, 
we can also learn from the Hurricane 
Sandy community-based solutions in New 
York City. The solutions were regarded as 
a successful disaster risk management 
approach where all community elements 
and governments worked together to 
overcome challenges and find solutions.  

However, community-based resource 
management is not always considered as 
the best approach in some governance 
systems. Dietz et al. (2003) states that, 
“global and national environmental policy 
frequently ignores community-based 
governance and traditional tools, such as 
informal communication and sanctioning, 
but these tools can have significant 
impact”. In many developing countries 
where the governance system is often 
centralized, community-based 
management approaches could be difficult 
to implement. Some argue that 
community-based management 
approaches are hard to implement 
especially when a community is 
structurally forced to not apply its 
indigenous value in their generation 
because of new modernized governance 
system. Centralized governance systems 
with a strong focus on higher power 
hierarchy make it impossible to 
incorporate community-based solutions in 
their agendas, especially when a 
community and its government do not 

share the same values on managing their 
resources.   

Recommendations on employing 
community-based management 
approach 

Several studies recommend to enhance 
government and community capacity 
building on communication and other 
aspects to enhance trust-building issues. 
There should be a context-specific 
approach to identify which capacity 
building tools need to be enhanced. Any 
effort should be going toward community-
level actions that can be mainstreamed 
into and supported by city-level 
mechanisms (Archer et al, 2014). 
Moreover, Chirenje et al (2013) 
emphasized the importance of using 
participatory planning that should 
accommodate community involvement 
and only employs facilitators or experts to 
facilitate the process and inform only the 
technical aspects. In their case study, 
Chirenje et al reveals that, in their case, 
participatory budgeting can provide 
opportunity for a community to have a say 
in allocation of public resources while the 
government can work on sectoral 
priorities. However, Mansuri and Rao 
(2004) remind us that often facilitators are 
poorly trained and the application of 
participation, social capital and 
empowerment often very weak in their 
design and implementation. Thus it is very 
crucial to have careful and well thought 
design, monitoring and evaluation 
systems, that are applicable in the long 
term and sustainable by all means. 
Moreover, several qualitative studies 
reveal that enabling institutional 
environments such as government 
commitment and leaders’ assurance to 
avoid “supply-driven demand-driven” 
development (Mansuri and Rao) can 
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determine the success of a community-
based approach. 

Above all, in modernizing cities to be more 
developed and prosperous, sustainability 
and resilience are crucial components. 
Employing indigenous worldviews and 
learning from specific and local-context 
indigenous experiences as well as modern 
science and technology could be a key 
aspect in achieving sustainable urban 
development.  
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World-wide, the need for healthy, adaptive 
and livable urban areas is increasing, as 
urban areas are growing in size and 
population. The coming decades the 
pressure on urban areas, amounting from  
demographic and climate change 
(UN(2014) ST/ESA/SER.A/352). Within 
the context of planning, resilient and 
climate robust cities constitute regularly 
articulated, but seldom achieved goals. 
Hence, there is a case to transform the 
profession of urban planning. To address 
this, among other interventions, a vision 
on how to design smart and healthy cities 
is needed. This is a call for a strategy called 
Smart Urban Planning. It is based on the 
concept of the metabolic city, which is 
often heard in the process of the New 
Urban Agenda (Sijmons et al., 2014). It is 
encountering the circularity of the urban 
ecosystem and focusses on the interaction 
between the socio-economic and the 
natural dimensions within the city. The 
socio-economic dimensions reflect the 
needs of the society, whilst the natural 
layer of the urban ecosystem can provide 
services that help in reaching societal 
ambitions. Examples of these services are 
water storage, temperature buffering 
capacity for soil energy, filter pollution 
from the air and reducing local air and 
ground temperature (heat stress).  In 
addition, not using the natural dimensions 
in a sustainable manner can result in a 
shortage of freshwater, urban flooding, 
soil subsidence, decrease of water quality, 

and other problems that cities are facing or 
will do so in the future (Meyer, 2013). 
Hence, analyzing, understanding and using 
both the natural and socio-economic 
dimensions is important for the design of a 
healthy and climate robust city. This brief 
elaborates further on this planning 
approach, using the outcomes of several 
research projects in practice. Different 
measures articulate and integrate the 
natural dimension into the practice of 
planning and design, and hence 
ascertaining enhancement of  the natural 
dimension is effectively used for the 
design of resilient cities.  

 
Using the natural dimension of the 
urban ecosystem in planning and 
design   
 
Though urban practice is already 
encountering the socio-economic 
dimension of the city, the benefits of 
incorporating the natural dimension of the 
city in planning and design is not a 
common practice yet. The natural 
dimension is defined as the world’s stocks 
of natural assets which include geology, 
soil, water, and air in both surface and 
subsurface. Since we are building houses, 
roads and parks on the natural layer of the 
urban ecosystem without understanding 
or taking into account its functioning, 
additional costs are incurred instead of 
overcoming or preventing flaws (Alberti, 
2008). If urban planning is taking both the 
socio-economic and natural layer and its 
relation into account, so called system 
engineering, one is encountering 
challenges and opportunities of the 
ecological layer enabling to reach city 
goals and societal ambitions. For example, 
planning buildings in certain locations and 
with specific measures could lead to a 
natural cooled area with a healthy 
microclimate next to the sea, which is not 
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threatening the new build houses. It is 
from this natural layer that humans derive 
a wide range of services, often called 
ecosystem services, which make human 
life possible.  
Depending on the characteristics of a 
location (e.g. soil type, elevation, 
groundwater level) and the objectives of 
the stakeholder(s), different ecosystem 
services can be demanded and obtained in 
urban planning and design. Besides the 
required services, also additional services 
can be obtained, creating surplus value 
when including the possibilities of the 
natural layer at an early stage in the 
planning process. Consequently, 
innovative planning and design measures 
are developed to both support an 
integrated approach and enhance 
sustainable use of the natural layer in the 
urban environment. These measures are 
developed by both academic institutions 
and urban practitioners, tested via pilots 
in an urban context. Additionally, this 
method uses design as a tool to combine 
different disciplines. This article 
elaborates on the effectiveness and 
applicability of different measures 
developed for three focal points: climate 
sensitive urban planning and design 
(using green and blue infrastructures to 
reach city ambitions), nature based 
solutions (for sustainable and surplus 
value flood defenses) and planning with 
the subsurface (sustainably using and 
maintain its functions and surfaces).  
 
Case Studies  
 

Developing measurements to design  
with the natural system 
 
This paragraph gives an overview of the 
three different measures that have been 
developed using different urban case 
studies. These are cases in which the 

applied knowledge of institute Deltares, 
the Netherlands, has been involved. All 
cases make use of participatory processes, 
though the process has a different focus in 
every case study. Additionally, the cases 
are not only cases from the Netherlands, 
but are also pilots from abroad in a 
different urban context. Consequently, the 
applicability of the method is tested in a 
broad sense.  
Climate Sensitive Urban Planning and  
Design 
 
The first measure is focused on climate 
sensitive urban planning and design. 
Nowadays, a shift from blue print planning 
towards more integrated planning can be 
seen in urban practice (Batty, 2013). The 
city can be seen as a complex and dynamic 
system, also called an urban ecosystem. It 
consists of several layers in which people, 
flora and fauna, the production of energy 
and other dynamic infrastructures are 
connecting the static layers, like 
infrastructure and subsurface. Figure 1 
gives an overview of the different layers of 
the urban ecosystem. Still, it is necessary 
to find harmony between the natural and 
the socio-economic layer in both strategy-
making on the regional level, and urban 
design on the local scale. At present, we 
hold little or no account in urban planning 
of this system thinking. This results in a 
depletion of the urban system. Therefore, 
awareness is raised that we have to take a 
circular instead of a linear approach of 
planning. Climate sensitive urban planning 
is based on an approach in which the 
urban ecosystem is planned and designed 
as one system. 
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Figure 1: The urban ecosystem (TU Delft, 
Deltares)  
 
Yet it remains difficult to apply this 
integrated approach in practice, because 
organizations are still sectorally 
organised. This makes the communication 
between different disciplines and sectors 
difficult. In addition, each discipline often 
has its own objective and interest. And it is 
challenging to change the planning 
method that has been there for decades 
towards a more integrated and dynamic 
planning method. Hence, the city is often 
not yet seen as an integral system.  
 
One of the research projects in which this 
approach has been tested more in depth is 
the Adaptive Circular Cities (Gehrels et al., 
2015). This project was a joint project of 
Dutch research institutes, local 
stakeholders and urban practice. The 

objective of Adaptive Circular Cities was to 
develop innovative combinations of 
ecosystem services taking into account the 
maximization of the added value to the 
urban environment. Optimal 
combinations should simultaneously 
contribute to climate change mitigation, 
climate change adaptation and resource 
efficiency.  
 
Case studies that have been used are: a 
new urban development in a former 
industrial area of Amsterdam; the large 
scale redevelopment of the central part of 
the city of Utrecht, and also the 
redevelopments in the city of Almere. 
Other cases are located in Rotterdam and 
Ho Chi Minh City. The research team has 
been working together with local 
stakeholders and they were able to take a 
closer look at the different local urban 
contexts. Consequently, the outcome of the 
research project is twofold. On the one 
hand, it delivered tailor made advice for 
these different cases. On the other hand, 
principles for other cities, on both city 
level and street level, to design have been 
developed because of the 
representativeness of the chosen cases. 
Project results are also generically usable 
for other cases, and transferable via 
principles. These principles can be seen as 
design patterns combined with ecosystem 
services that integrate both the natural 
and socio-economic layer of the city. 
Nature based solutions in the city 
 
The second measure is focused on delta-
cities. They have been and are popular 
cities to live and work, because of their 
fertile land, good location according to 
transportation, and availability of fresh 
(river) water, soil and sand. However, 
these are also very vulnerable cities 
considering the impact of climate change, 
with high risks for flooding and sea-level 
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rising. To encounter this, hydraulic 
structures are built. These structures are 
often hard, not flexible and one-
purpose/value structures. By using 
natural elements such as wind, currents, 
sediment transport, flora and fauna in 
designing a hydraulic engineering 
solution, additional benefits for livability, 
nature, recreation and the local economy 
are created (Balla et al. 2015). 
 
The benefits of utilizing natural processes 
are that it is cost-effective as one is 
working with nature instead of against, 
using natural processes, such as sediment 
transportation or vegetation growth, 
which are free, creating additional 
functions to it. Instead of only creating a 
flood defense system (climate proof), a 
flood defense system with functions like 
nature development, recreation, 
education, improved water-quality and air 
quality can be developed by effectively 
using the natural layer and its processes. 
In this way, several objectives and 
ambitions can be met with only one 
“action” (climate adaptive, health and 
livability).   
 
A current example of urban nature based 
solutions is the EFRO-project Building 
with Nature in the city. Both the city of 
Rotterdam (NL) and Dordrecht (NL) are 
used as case study in the project (van Geest 
et al., 2016). Both cities are located along 
the river in the Rhine-Muse Delta. Though 
the socio-economic and natural layer of 
both cities differs from each other, general 
principles for the design of urban tidal 
parks have been developed. These are 
parks along the urbanized riverfronts that 
strengthen the relation between the 
river,nature, and the city,people, in a 
positive manner.  
 

First, to incorporate the concept of nature 
based solutions in urban planning and 
design it is necessary to work together 
with urban practice. Knowledge that has 
been developed in by academic institutes 
should be translated into principles that 
are useable by urban practice. 
Nevertheless, there is a gap between the 
languages of the two different worlds. A 
researcher will not have the same design 
skills as a designer, but at the same time 
the designer has a different way of 
working than a researcher. Bridging the 
gap between the two worlds should be one 
of the top priorities for the 
implementation of Urban Nature based 
solutions. Therefore, academia and 
planners have an imperative work 
together in research projects to actively 
work on the issue of transferring 
knowledge between the two worlds. 
Secondly, time and money are challenges 
prevalent in the world of soft engineering. 
Urban planning and design is a world that 
has to move fast and make decisions on 
urban plans constantly. Changing the way 
of working is difficult and challenging. 
Hard engineering constructions, that have 
been proven to work effectively and are 
less expensive, will be preferred instead of 
soft engineering constructions. Also, soft 
engineering constructions have to develop 
over time and won’t have the same 
esthetics as hard engineering from the 
beginning. Though more research needs to 
be executed on the functioning of urban 
nature based solutions, it has been proven 
that there is added value. The link between 
people and nature in the city can be 
improved by nature based solutions like 
tidal parks along the urban river, green 
roofs and local food production. For 
example, food production in tidal parks 
could both improve biodiversity and social 
cohesion on a local scale. 
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Figure 3 
Green corridors along the river that create 
value for both people and biodiversity 
(Urbanisten, 2015) 
 
Sustainable integral management of the  
subsurface  
 
The third measure is focused on an 
integrated and sustainable approach of 
managing the subsurface. Next to 
demographic changes, climate change, and 
the need for resource efficiency, continues 
to increase the pressure on the available 
space and the complexity to meet the 
needs of urban areas. One of the solutions 
is to make better use of subsurface space 
and its functions. Unfortunately, much of 
the subsurface value is already lost, 
because space is inefficiently used due lack 
of spatial planning, promising 
combinations of soil functions not 
employed or damage that has occurred 
due to unexpected effects or interferences. 
To avoid this, sustainable integral 
management of the subsurface is needed. 
The main goals for sustainable and 
integral subsurface management are:  
 
1) to use the subsurface in a sustainable 
way within urban spatial planning; (using 
its benefits, avoiding problems) and 2) to 
manage and maintain the urban) 
subsurface and its functions.  For example 
the strategic goal of a city is climate change 

adaptation. And this example can be 
translated to a task: take measures to 
avoid pluvial flooding; and can be achieved 
by increasing the volume of a sewer 
system, but also, by using the water 
storage capacity of the subsurface. Both 
the sewer system and the water storage 
capacity of the subsurface contribute to 
the strategic goals and can be considered 
and managed as an asset. 
 
To obtain a sustainable and optimal use of 
the subsurface, two important transitions 
are needed:  
 
1) An integrated approach is required. To 
reach this, the system needs to be taken 
into account instead of separated objects, 
as in sectoral approach. The subsurface is 
a system, containing anthropogenic and 
natural assets, with both direct and 
indirect value for the urban environment. 
These functions can coexist, competing for 
underground space, or interfering with 
each other, leading to positive or negative 
effects; 2) For a sustainable approach, 
from lifecycle to land cycle. Often asset 
management considers the life cycle of the 
asset, which has a specific life time and is 
considered from construction to disposal.  
This is not the case for functions of the 
subsurface. These functions are just there 
and if maintained well, do not typically 
spiral in extinction . Therefore, they should 
be considered using a land cycle where 
they have a role.  
 
Challenges and opportunities 

 
Towards an integrated approach in  
which the natural system can be used  
for societal ambitions 
 
An important challenge is in raising 
awareness of the possibilities of gaining 
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value and decreasing costs when 
managing the natural layer sustainably. 
Within spatial development the natural 
layer is often not taken into account or 
seen as a black-box with its advantages 
and disadvantages.When considering the 
natural layer at an early stage of planning 
and design, conscious decisions can be 
made on how to optimally use and deal 
with this natural layer, and the 
opportunities and challenges it presents. 
Much value can be gained and costs can be 
avoided when recognizing that the natural 
layer is a system that influences positively 
and negatively the socio-economic layer in 
reaching it societal ambition.   
 
Another challenge is defining the 
(indirect) value of the natural layer. This is 
both needed for balancing performance, 
costs and risks ,as well in the 
communication to other parties 
concerning the importance of sustainable 
subsurface management.  
 
Additionally, it is hard to quantify the 
effectiveness of the delivered services by 
the natural layer, and thus its true added 
value. It takes more time to implement 
measurements, because of the innovation 
phase it is right now. Current planning 
approaches are old-fashioned and stuck 
and, therefore, it is difficult to integrate a 
new approach. Also the effects of soft 
engineering and system thinking are 
unknown and investors have difficulty 
convincing of the benefits. Hence, a 
solution could be found in the process.   
 
It is necessary to include different 
stakeholders from the beginning of the 
planning phase. In addition, during 
stakeholder involvement, it is important to 
bridge the gap in language and the way of 
working between engineers and 
designers. This could be done according to 

the so called “living labs”. As seen in the 
examples of Adaptive Circular Cities and 
Building with Nature in the City, 
combining all stakeholders, planners and 
academics during the process, could lead 
to a broadly accepted solution, in which 
the plan is developed according to 
scientific parameters and executed in 
reality.   
 
Another barrier to overcome is the 
difference between the academic world, 
aiming for in depth research, and urban 
practice, that aims to execute plans 
without spending too much money and 
time. How are we going to combine the fast 
and commercial world of practice together 
with the academic world that takes time, 
and thus money, to conduct in depth 
research?  
 
By integrating the socio-economic and 
natural layer, many societal ambitions can 
effectively and sustainably be achieved in 
urban planning. The natural layer often 
offers unknown added value, which can 
easily be addressed, especially when it is 
considered at an early stage in urban 
planning. All governance, engineering and 
design should be included from the 
beginning of the process. 
 
Concluding, by using natural elements 
such as wind, currents, sediment 
transport, flora and fauna in designing a 
hydraulic engineering solution, additional 
benefits for livability, nature, recreation 
and the local economy are created. 
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Massive displacement generated mainly 
by conflicts, wars and persecution has 
reached the highest level ever recorded, 
according to the U.N. refugee agency. It is 
estimated that 65.3m people were either 
refugees, asylum seekers or internally 
displaced at the end of 2015. This 
represents one individual in every 113 
people on the planet. The report of Global 
Trends Forced Displacement of 2015 
mentions that for each minute of the year 
there were 24 people forced to flee their 
homes due to conflicts. 54% of all refugees 
came mainly from three countries: Syria, 
Afghanistan, and Somalia, and half of all 
refugees are children under the age of 18 2. 

The Syrian refugee crisis has been 
described as the greatest humanitarian 
tragedy of our times. The conflict has 
entered its sixth year and caused the worst 
hunger crisis in the 50 year history of the 
UN World Food program.  

According to the United Nations High 
Commissioner for Refugees (UNHCR), 11 
million Syrians have fled their homes since 
the onset of the civil war in March 2011 
and 13.5 million are in need of 
humanitarian assistance within Syria. 4.8 
million have fled to Turkey, Lebanon, 
Jordan, Egypt and Iraq and 6.6 million are 
internally displaced inside the country3.  

The U.N. believes this number will grow 
dramatically next year if the deadly war in 
Syria continues. The neighbouring 
countries lack the capacity to continue to 
host so many Syrian refugees, and the 
political readiness and willingness to 
continue to support their increasing 
numbers is also declining across the world, 
in particular in the Mediterranean and the 
Middle East. 

Most refugees, nowadays, are in 
protracted situations.  Protracted refugee 
situations represent one of the most 
serious humanitarian challenges 
confronting governments and 
humanitarian organizations around the 
world. "The majority of today's refugees 
have lived in exile for far too long, 
restricted to camps or eking out a meagre 
existence in urban centres throughout the 
developing world," said by the UN High 
Commissioner for Refugees (UNHCR) in its 
2006 report on the situation of the world's 
refugees4. 

Millions of refugees are caught in a state of 
limbo for several years or even decades 
and face huge obstacles in host countries, 
manifested by restrictions on their rights 
that limit their movement, access to land, 
and legal, decent and stable employment. 
The UNHCR warns that their presence 
raises serious political and security 
concerns in host states and among other 
states in the region beside to the huge 
pressure they cause on societies.  

The Global Trends report (2015), states 
that the average length of major 
protracted refugee situations is currently 
26 years. Twenty-three cases of the 32 
protracted refugee situations at the end of 
2015 have lasted for over 20 years.5 

Providing durable solutions to coercively 
displaced people is still a serious challenge 

mailto:amira.khallouf@childrenyouht.org


 
 

86 
 

to the international community, and only a 
very small proportion of the entire 
population has found  a set of limited 
solutions in 2015. Furthermore, dealing 
with the global refugee crisis through the 
traditional U.N. approach has proven the 
failure of the global humanitarian 
response system. Managing it requires 
adopting new mechanisms and more 
comprehensive strategies. Thus, in order 
to promote humanitarian crisis recovery 
on a multidimensional scale, the 
implementation of a Strengths-Based 
Approach to Refugee Crisis Response 
should be looked at. It revolves around 
considering refugee communities as a 
huge source of human capital2, smoothing 
the path for investing in refugees’ latent 
capacities and qualities, and turning from 
focusing on the features of poorness and 
vulnerability into stressing the value of 
refugees’ physical and intellectual 
potential which should be used to benefit 
the refugees themselves and their host 
countries. In practical terms, we need to 
identify the strengths and weaknesses of 
both refugees and host communities and 
try to utilize the strengths of refugee 
communities in order to supplement the 
weaknesses of host countries. Using 
strengths and weaknesses as tools of crisis 
transformation will turn the process of 
hosting refugees from burden into benefit 
to both sides. 

Hence, the construction of an independent 
sustainable economic system for refugees 
for the aim of breaking the bottlenecks 
that hinder the process of refugee crisis 
management and transformation is 
proposed. 

                                                      
2Gray Becker (2008) used this term to refer to 
knowledge, skills, health, experiences, and values owned by the 

individual, it is a renewable source of creativity and 

This proposal for building this 
autonomous economy does not imply 
allocating a certain geographic area for 
settling the global refugee communities 
that would be governed by independent 
political system as an essential stage, prior 
to establishing the economic system. 

It does not advocate for isolating refugees 
or creating a special state for them. 
Instead, this autonomous sustainable 
economy would be multi governed by all 
refugee communities existing in different 
regions across the world, and will have the 
potential to grow and develop and 
generate positive and multidimensional 
impacts which can definitely improve the 
quality of life of both refugees and host 
countries.  

Many studies have emphasized that 
refugees can contribute to host countries’ 
economic growth through boosting 
consumption in their markets. 
International credit-rating agency 
Standard & Poor’s said that the refugees 
contribute to Turkey’s economic growth 
and can raise Turkey's headline growth by 
0.2 to 0.3 percentage points per year6. 

Instead of focusing a large attention only 
on the growing consumption rates which 
cause increase in the economic growth of 
host countries, the importance of 
productive capacities of refugees and what 
they can add to the host countries not only 
economically but also politically, 
environmentally and socially speaking 
must be highlighted. 

If refugees could establish their own 
economy and provide domestic, regional 
or global markets with a variety of goods 

innovativeness. The best investment in human capital can be done 

through education, training, health care, etc. Recruiting this stock 

of capacities in the appropriate fields yields economic values. 

http://www.dailysabah.com/economy/2016/05/10/refugees-contribute-to-turkish-economy-sp-says
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and services that can foster competition or 
even build networks between 
substitutable and complementary 
products among all these markets, that 
process will promote consumer well-
being, contribute to the growth of these 
economies and help integrate refugees 
socially speaking within other 
communities. 

In very simple terms, the global refugee 
communities can be pictured as a huge 
human capital of an immense global 
corporate group7 that is not functioning 
due to the absence of financial resources, 
organizational framework, regulations 
and work strategies. 
The biggest challenge is to find an 
appropriate answer to the key question of 
how to overcome the point of lacking the 
four previously mentioned components 
and to make use of the human capital 
effectively in order to make this 
“corporation” function. 

For the aim of maximizing the possibilities 
of solving this question, The Brundtland 
Report of 1987 is turned to. It defines 
sustainability as "development that meets 
the needs of the present without 
compromising the ability of future 
generations to meet their own needs." This 
report states that the three mutually 
dependent and interrelated areas of 
sustainability are economy, environment, 
and society8. 

 

 

(Sources: Brundtland, H., Our Common 
Future, Oxford University Press, 1987. 
Overlapping circles of sustainability 
defined at World Conservation Congress in 
Bangkok, Thailand, November 2004. IUCN 
Programme 2005-2008: Many Voices, One 
Earth) 

“A change in any one area will somehow 
disturb the other two, thus their effects 
overlap. For example, economic growth 
and produces harmful emissions which 
affect both environment and social well-
being” (Higgins, 2013)9. Thus, while 
reflecting on how to create a sustainable 
economic system for refugees, the other 
two interrelated cycles of this paradigm, 
society and the environment, can bring the 
breakthrough at this stage. Both of them 
can play a major role in constructing and 
supplying the economic system with its 
essential components. In the light of the 
varied reservoirs of renewable natural 
resources that are available in host 
environments, diversity in cultural and 
social backgrounds among refugees and  
host societies in addition to physical and 
human resource endowments, should be 
used as stepping stone on the road 
towards launching this economic system. 

Constructing this independent economic 
system for refugees requires the approval 
of the international community along with 
the host countries that can provide refugee 
communities with a wide range of facilities 
starting from regulatory procedures and 
the lands that have been occupied for 
several years by camps of refugees. These 
should be utilized now to host the huge 
conglomerates of this economic system. In 
addition, making a global call for 
international funds to be given as a long 
and intermediate-term loans for new 
start-ups and entrepreneurship that have 
the potential to bring investments and 
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money making projects and participate in 
the process of transforming these camps 
into smart, high-tech, industrial and eco-
friendly cities that can contribute to 
making advancements on a societal level.  
Thus, we can stimulate movements of 
people and capital from different corners 
of the globe. Founding businesses based 
on clean industries, maintaining 
environmental integrity and human well-
being, promoting tourism3and social 
interactions will bring about the radical 
solution to the global  refugee crisis.  
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A Planning Paradigm Shift: Urban, 
Non-Urban Synergies for 
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Attempts at tackling problems related to 
the growth, development, and 
sustainability of cities, while absolutely 
essential, often miss the mark when it 
comes to overall sustainable development.  
For far too long, policymakers, urban 
practitioners, and others have viewed 
cities through a narrow, myopic lens.  
Their understanding of cities has 
traditionally been one where the urban 
space is somehow contained within legally 
fictitious administrative boundaries, 
boundaries that are human made, 
arbitrarily drawn, and not respectful of 
real world needs.  True sustainable 
development requires an integrated 
approach. Such an  approach to cities 
strives to recognize the importance of 
fulfilling their territorial functions and 
policies, while taking into consideration 
the needs of peri-urban, rural, and natural 
areas.  This article will assess the policies 
of the past that focused far too much on 
what is considered “urban,” suggest an 
alternative approach around integrated 
territorial development, and explain how 
global policy frameworks like the 
Sustainable Development Goals (SDGs) 
and the New Urban Agenda can help 
operationalize this new way forward.  
This article does not seek to enter the 
epistemological morass of what 
constitutes the urban, nor does it hope to 
find a solution to all of the problems 
related to the lack of universally 
recognized principles related to cities.  

What is important to understand here is 
that cities, in their seemingly unending 
growth and expansion, have left in their 
tracks an almost endless list of casualties.  
From rural communities to nature, 
urbanization has taken its toll on the 
world.  Part of the blame falls squarely on 
how capitalism manifests itself in the real 
world, how people, places, and the earth 
itself are operationalized for the sake of 
economic growth.  For this reason, as 
explained by Neil Brenner, the “non-city is 
no longer exterior to the urban; it has 
become a strategically essential terrain of 
capitalist urbanization”1.  Urbanization as 
a process, is among the vessels by which 
capitalism has engulfed the world.  “From 
the original dispossession of erstwhile 
rural populations through territorial 
enclosures to the intensification of land 
use, the construction of large-scale 
infrastructural investments and the 
progressive industrialisation of hinterland 
economies to support extraction, 
cultivation, production and circulation, the 
growth of the city has been directly 
facilitated through colossal, if unevenly 
developed industrial and environmental 
upheavals across the planet.”2 
Even so, cities are, in many ways, a 
testament to the creativity and intellectual 
capacity of humanity.  The birth of 
civilization itself is marked with the 
establishment of cities.  Those ancient 
cities too, to a lesser extent of course, had 
an impact on the places around them and 
depended on their hinterlands for 
survival.  Like the contemporary city, the 
cities of antiquity operationalized 
surrounding places for the benefit of urban 
populations.  “Up until the sixteenth or 
seventeenth centuries, urbanization was 
limited by a very specific metabolic 
relation between cities and their 
productive hinterlands.3  Moreover, “the 
city was always limited by the restricted 
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productive capacity of a relatively 
confined hinterland.”4  But with major 
advancements in transport and 
telecommunications, cities exploded in 
new ways.  “Breaking with the dependency 
upon relatively confined bioregions 
opened up new vistas of possibilities for 
urban growth.”5  All of this growth is, of 
course, in the service of “relentless capital 
accumulation.”6 

 
Now, dealing with this problem is far from 
simple.  But finding the necessary 
solutions to this urban, non-urban divide 
begins with a new approach to planning.  
Urban planning must be carried out with 
territoriality in mind.  Cities have an 
impact on the regions in which they are 
situated (and beyond) and municipal 
boundaries should not be an obstacle to 
planning on a territorial scale, to 
integrated territorial development.  Many 
cities and regions have already made 
progress on this front.  Examples of 
progress can be found in the International 
Guidelines on Urban and Territorial 
Planning.7  In South Africa for example, in 
the Gauteng region, better coordination 
vertically, between the regional 
government and municipalities, and 
horizontally, among the municipalities 
themselves, provided an opportunity for 
planning that could alleviate much of the 
social exclusion and inequality that 
resulted from apartheid.  Through the 
establishment of the Gauteng City-Region 
(GCR), an Integrated Urban Planning 
Framework was created.8  “Access to basic 
services has increased across the region, 
even when still experiencing rapid 
population growth.  The move away from 
a siloed approach to an integrated 
territorial strategy has led to the 
horizontal and vertical coordination of 
public and private actors.”9  Although 
coordinated planning of this kind is just a 

start in terms of reversing some of the 
worst effects of capitalist-driven 
urbanization, and notwithstanding the fact 
that these actions by regional and 
municipal authorities only make the 
harmful effects of capitalism less harmful 
on the most vulnerable, it does represent a 
paradigm shift in how planning can be 
utilized for the benefit of both cities and 
regions. This paradigm shift in how 
planning is carried out has finally been 
legitimized by the international 
community.  As the world enters the age of 
the SDGs, it is critical to assess how cities 
can serve a territorial function and act as 
conduits of sustainable development for 
the benefit of peri-urban and rural 
communities, while at the same time 
contributing to the protection of the 
environment and natural areas.  SDG 1110, 
which pertains to sustainable cities and 
human settlements, recognizes the 
importance of integrated territorial 
development and the promotion of urban, 
non-urban synergies.  According to target 
11.a, governments have agreed to: 
“Support positive economic, social and 
environmental links between urban, peri-
urban and rural areas by strengthening 
national and regional development 
planning.”11  This means that, among the 
member states of the UN, there is a 
recognition of the linkages that exist 
between urban and non-urban areas that 
must go beyond consumption, that must 
transcend the historically one-sided 
relationship between cities and the 
territories around them.   
Building on the SDGs, the outcome 
document of the Third UN Conference on 
Housing and Sustainable Urban 
Development (Habitat III), the New Urban 
Agenda, makes numerous references on 
the importance of integrated territorial 
development.12  According to the New 
Urban Agenda, UN member states have 



 
 

91 
 

agreed that cities and human settlements 
should “fulfill their territorial functions 
across administrative boundaries, and act 
as hubs and drivers for balanced 
sustainable and integrated urban and 
territorial development at all levels . . .”13  
Moreover, the document itself tries to 
strike a balance between urban and 
territorial development.  The New Urban 
Agenda makes impressive progress in 
terms of integrated territorial 
development and, if implemented in a 
manner consistent with the 
transformative nature of the 2030 Agenda 
for Sustainable Development, can help 
deliver planning and development policies 
that mitigate the most harmful effects of 
urbanization and delivers balanced 
development for both urban and non-
urban areas.   
Integrated territorial development 

requires a shift in how governments 

behave and how planning is executed.  

Currently, throughout the world, 

urbanization is creating extreme impacts 

on people and planet as capitalism 

continues it march to the farthest regions 

of the earth.  Reversing these impacts can 

only be accomplished once the extent of 

the urban, non-urban relationship is fully 

grasped.  Clearly, “a new understanding of 

urbanization is needed, which explicitly 

theorizes the evolving, mutually recursive 

relations between agglomeration 

processes and their operational 

landscapes . . .”+14  As the SDGs and the New 

Urban Agenda prove, there is at least some 

appetite at the global level to see 

integration when it comes to planning and 

development.  Nevertheless, efforts must 

be taken by governments at all levels to 

ensure the implementation of integrated 

and balanced policies, where arbitrary 

political boundaries are not obstacles to 

cooperation among key government 

administrations and other stakeholders.  

Surely, true sustainable and integral 

development depends on new and 

innovative ways of planning for the future 

of cities and regions.  The stakes are 

certainly high when it comes to the future 

of humanity and the planet, but the 

direction that must be taken in terms of 

ensuring a balanced and integrated 

approach to development has never been 

clearer.     
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Introduction 
 
There is indisputable evidence that the 
world is experiencing changes to the 
climate, and that this is largely attributable 
to greenhouse gas (GHG) emissions (IPCC, 
2014). These changes are exacerbating 
existing challenges and risks faced by 
societies, economies and environments, 
and creating new ones (OECD, 2015). The 
process of preparing for, adjusting to and 
coping with these consequences is known 
as climate change adaptation (CCA) 
(UNFCCC, 2016). The urgency and vitality 
of CCA has been recognised by New 
Zealand’s government, who has mandated 
local authorities to have regard of the 
impacts of climate change in their decision 
making processes (Resource Management 
Act 1991, s 7(i)). Auckland Council is one 
local authority within New Zealand who 
has begun to consider CCA planning. They 
have two key documents, The Auckland 
Plan 2012 (AP) and The Unitary Plan 
(2013) (UP), which offer an opportunity to 
strategically plan and implement actions 
to help prepare Auckland for the impacts 
of climate change (Ministry for the 
Environment [MfE], 2008). 
 
Within this article the extent to which 
these two documents provide for CCA is 
evaluated. First the context of these 
documents is introduced through 

examining the expected impacts of climate 
change, New Zealand’s statutory 
framework and advice offered to local 
governments on CCA. Secondly, based on 
this, a preliminary view of what can be 
expected to be seen contained in the AP 
and UP is suggested. Finally, the content in 
the published AP and the Proposed 
Auckland Unitary Plan (PAUP) ability to 
implement this content is critiqued.  
 
Expected impacts of climate change to New 
Zealand and Auckland 
 
Climate change will result in New Zealand 
facing increased temperatures, sea level 
rise (SLR), changes in rainfall patterns and 
a higher frequency of extreme weather 
events (MfE, 2014). This will negatively 
impact native ecosystems, terrestrial 
biodiversity, agriculture, health and 
infrastructure, leading to adverse 
economic and social outcomes (MfE, 
2008). In addition to this New Zealand’s 
economy is heavily reliant on international 
trade, thus climate challenges faced by 
other countries will have direct 
implications on New Zealand (Gluckman, 
2013).  
 
Auckland is New Zealand’s largest city and 
home to 33% of the population (Statistics 
New Zealand, 2013). It is projected that 
climate change will result in Auckland 
experiencing higher sea levels, heightened 
wind flows and prolonged dry periods 
followed by torrential rainfall (Auckland 
Council, 2016; Kenny, 2005). This will 
threaten complex-urban systems that 
maintain the functionality of Auckland and 
the welfare of residents (NIWA, MWH, GNS 
and BRANZ, 2012). Impacts include 
disruption to agriculture and horticulture 
due to insufficient water supply, and 
damage to properties and infrastructure 
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from inland flooding and coastal 
inundation (Auckland Council, 2016).  
 
While scientific evidence informs these 
projections, there is an inherent level of 
uncertainty associated with climate 
change (Gluckman, 2013). It is asserted, 
however, that this cannot be a barrier to 
preparation and proactive CCA planning is 
required (OECD, 2015). 
 
New Zealand’s statutory framework for 
climate change adaptation 
 
Statutory frameworks provide the 
structure, strategies and resources 
necessary for effective CCA planning to 
occur (Lawrence et al, 2015). Within New 
Zealand, CCA is approached through multi-
level governance, where the actions of 
local governments, known as councils, are 
guided by national and international 
frameworks (Harker et al, 2016). Ideally, 
this should provide councils with clear 
direction and support, while giving them 
autonomy to plan for local conditions 
(OECD, 2014).   
 
The statutory framework for CCA in New 
Zealand is dominated by the Resource 
Management Act 1991 (RMA), which is 
concerned with promoting the sustainable 
management of natural and physical 
resources (s 2(5)). It requires all who 
exercise duties and functions under the 
RMA to ‘have particular regard to the 
effects of climate change’ (s 7(i)).  
 
In New Zealand, CCA planning largely falls 
to local governments (Hunter et al, 2011). 
The Local Government Act 2002 (LGA) is a 
national piece of legislation which 
specifies the roles and responsibilities of 
local government and mechanisms they 
are to use to fulfill these functions (Davey, 
2014). These functions include managing 

land-use activities, natural hazards, 
infrastructure and urban development, all 
of which could be adversely impacted by 
climate change (Hart, 2011; Harker et al, 
2013). 
 
Alongside the RMA, other central 
government legislation guides local 
governments’ responses to CCA (MfE, 
2014). One of these is The New Zealand 
Coastal Policy Statement 2010 (NZCPS), 
which is discussed in greater detail in the 
section that follows. Alongside this is the 
Civil Defence Emergency Management Act 
2002 which focuses on the sustainable 
management of hazards, and the safety of 
people, property and infrastructure in an 
emergency (MfE, 2009). This Act 
mandates and guides local government in 
CCA planning to ensure risk reduction, 
readiness, response and recovery (Hart, 
2011).  
 
Finally, The Health Act 1956 requires 
councils to determine conditions 
negatively impacting health. This is 
relevant to CCA planning as climate change 
will increase exposure to new diseases 
such as the classically tropical dengue 
fever, and cardiovascular mortality from 
heat stress (Hunter et al, 2011). 
 
This legislation aspires to provide 
structure for local governments and 
ensure coherence in responses to CCA 
(Hunter et al, 2011). For cities to engage in 
effective CCA, however, they also require 
central government to provide technical 
advice (Lawrence et al, 2015). Within New 
Zealand, this is provided through the 
NZCPS (2010) and three guidance manuals 
prepared by the MfE (2008; 2009; 2010).  
 
Expectations of The Auckland Plan and 
Auckland’s Unitary Plan  
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Auckland has the ability to ensure they 
successfully adapt to climate change 
through the policy and implementation of 
the AP and UP. These two planning 
documents are informed by their statutory 
relationship with the legislation creating 
them and each other; and their prescribed 
purposes (Blakeley, 2015; Hunter et al, 
2010). Given this, and in light of the above 
guidance, there are certain CCA objectives, 
policies and rules that are expected to be 
seen in each.  
In s 3(e) of the Local Government 
(Auckland Council) Act 2009 (LGAAA), 
Auckland Council is required to ‘adopt a 
spatial plan’ known as The Auckland Plan 
2012 (AP). The purpose of this plan is to 
‘set a strategic vision for Auckland and its 
communities, integrating social, economic, 
environmental and cultural objectives’ (s 
79(3)(a)). These objectives are achieved 
through Auckland Council’s management 
of assets, services and functions delegated 
to them under the LGA (s 11(a)), all of 
which are threatened by climate change. 
As a result, the AP should assess and 
outline exact council assets, services and 
functions that could be impacted and the 
predicted consequences of this (MfE, 
2008; 2009; 2010). Under the LGAAA, 
social, economic, environmental and 
cultural implications are expected to be 
considered.  
 
It is expected that the AP would utilise this 
information to formulate and monitor an 
adaptive response, informed by case 
studies and latest research (MfE, 2008; 
2009; 2010). This would be tailored to the 
unique characteristics and values of the 
Auckland region (Corfee-Morlot et al, 
2011). An example of this could be policy 
outlining areas where the natural 
character of a coastal landscape was highly 
valued and thus constructing man-made 
seawalls was inappropriate. 

 
A successful strategic document will 
articulate a coherent and consistent 
response (Hart, 2011). This ensures costs, 
tradeoffs and opportunities are 
thoroughly analysed (PCE, 2015). For this 
reason, the AP should specify planning 
instruments and strategies for CCA, and 
situations where the use of these is 
appropriate and necessary. For instance, 
identifying when and where it is best to 
respond with protection over 
accommodation or retreat (Macintosh, 
2012). 
Finally, both the NZCPS and the guidance 
manuals (MfE, 2008) require councils to 
take a precautionary approach which 
considers the unpredictability of climate 
change. This is the notion that where 
threats of serious or irreversible damage 
exist, the absence of full scientific facts 
should not be a reason for postponing 
action (Rio Declaration on Environment 
and Development, 1992, Principle 15). As 
a result it is expected that the AP adopt this 
approach, comprehensively assessing 
threats, and proactively planning 
responses.  
 
The UP is Auckland’s regulatory planning 
document for ‘managing the use, 
development, and protection of natural 
and physical resources’, under s 5(2) of the 
RMA. The AP does not currently have any 
legal weighting and as a result is 
dependent on the UP to provide this 
(Carruthers, 2011). For this reason the UP 
is expected to implement the visions of the 
spatial plan (Davey, 2014). This would 
translate into regional policy statements, 
regulations, and zoning which give effect 
to the strategies of the AP (Carruthers, 
2011). 
 
It must be noted, however, that the RMA 
contains no legal requirement for this 
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implementation to occur (Harker et al, 
2013), thus there is no statutory basis for 
assuming UP decision makers will give 
effect to the AP (Davey, 2014). This lack of 
legislative linkage denotes heightened risk 
of poor integration, conflicting agendas 
and inefficient development and 
investment (Dixon, 2005).   
 
Under the RMA the UP must ensure 
decision makers pay regard to the effects 
of climate change (s 7(i)). Therefore, the 
UP is expected to include a policy that 
ensures this. It is suggested that the 
implications and effects highlighted in the 
AP could inform planners of such, allowing 
a comprehensive assessment to be made. 
Finally, it is also expected that the UP give 
effect to the NZCPS, as required under the 
RMA (s 67 3)(b) and s 75(3)(b)), 
specifically objective five. This would 
ensure consistency in the planning time 
frame and rate of SLR accounted for in 
decision making (PCE, 2015).   
 
Evaluation of The Auckland Plan and the 
Proposed Auckland Unitary Plan  
 
Establishing these expectations informs an 
evaluation of how well the published AP, 
and the PAUP have planned for CCA. In the 
following section the content of the AP is 
appraised and the ability of the UP to 
implement it critiqued.  
 
The published AP sets a 30 year strategic 
direction involving 13 strategic objectives, 
each with targets and priorities, an 
implementation framework and a process 
for measuring progress. In assessing the 
AP’s approach to CCA, the focus of this 
paper is predominantly directed to 
chapter eight, ‘Auckland’s Response to 
Climate Change’. The strategic direction of 
this chapter states that Auckland will 
‘contribute to tackling climate change and 

increasing energy resilience’. 
Subsequently, two targets regarding GHG 
emission levels and renewable energy 
generation and three priorities are set: 
‘mitigating climate change; improving 
energy efficiency, security and resilience; 
and adapting to climate change’ (Auckland 
Plan, 2012, p. 202).  
 
It is first noted that CCA is not overtly 
addressed in the strategic direction nor 
the targets of chapter eight. Both of these 
instead, place emphasis on climate change 
mitigation. This may be attributable to s 
79(4) of the LGAA, which specifies that 
Auckland’s Spatial Plan must identify the 
role Auckland plays in New Zealand. The 
mitigation focus of the AP recognises that 
as New Zealand’s largest and fastest 
growing city, Auckland has a key role to 
play in contributing to national efforts 
(Auckland Council, 2014) of reducing net 
emissions to 5% of 1990 levels by 2020 
(MfE, 2016). 
 
Measham et al (2011) are weary of local 
governments presenting too strong a focus 
on mitigation because they found it 
hindered and limited local government 
resource and attention to adaptation 
efforts. In addition to this, emphasis on 
mitigation may be wasted as Auckland’s 
UP cannot include provisions to deliver 
these outcomes. Amendments made to the 
RMA removed the ability of regional 
councils to consider the adverse effects of 
GHG emissions when assessing activities 
(s 104(e)). 
 
The absence of an adaptation target may 
also be attributable to the difficulty of 
quantifying CCA outcomes (Kelly & Adger, 
2000). Measuring the effectiveness of 
adaptation is difficult because there is 
limited knowledge of what constitutes a 
successful action, and uncertainty prevails 
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as to the exact impacts of climate change 
(Adger et al, 2005). Despite this, a target 
relating to CCA should have been included 
in the AP because these unite agendas, 
ensure a means to reaching goals is 
formulated, and thus delivers outcomes 
(Fainstein, 2005).  
 
Within the AP each priority is supported 
with a series of directives. Priority three, of 
strategic direction eight, specifically 
concerns CAA and establishes two 
directives (8.5 and 8.6), which are 
implemented through six actions. While 
CCA planning is primarily addressed 
within chapter eight of The AP, chapters 
one (Auckland’s People), seven 
(Auckland’s Environment), twelve 
(Auckland’s Physical and Social 
Infrastructure) and thirteen (Auckland’s 
Transport) also directly reference CCA. 
 
This content is analysed against the 
expectations established in the previous 
paragraph. The first expectation was that 
the Plan sufficiently detailed the 
implications of climate change to 
Auckland. Directives 8.5 asserts this 
necessity and paragraphs within the plan, 
preluding directives, identify the impacts 
of climate change. This occurs in chapter 
eight (paras 473-474, 520-525 and 527) 
and the other chapters noted above (paras  
226, 467-469, 675, 691 and Box 13.1). For 
instance, within chapter twelve 
(Auckland’s Physical and Social 
Infrastructure) it is assessed that longer, 
drier summers, attributable to climate 
change, may compromise the quality and 
quantity of water available to Aucklanders 
(para 691).  
 
The plan is commended for this content as 
attention has been given to the full range 
of local authority services and functions 
that could be susceptible to the impacts of 

climate change (MfE, 2008). In addition to 
this, considering CCA across chapters 
represents an integrated approach. This is 
positive as it ensures adaptation does not 
occur in silos (Measham et al, 2011), and a 
holistic view of interrelated risks, 
opportunities and solutions is developed 
(Hunter et al, 2010).  
 
This integration is also successful as it is 
translated into the PAUP, where climate 
change is again considered across the 
different roles, responsibilities and 
functions of Auckland Council. This is 
evidenced in the Regional Policy 
Statements (RPS), where CCA is dealt 
within in its own RPS and referenced in 
five out of the remaining eight RPS’s. The 
RPS on ‘protecting our historic heritage, 
special character and natural heritage’ 
states that in responding to the effects of 
climate change, increasing the resilience of 
indigenous biodiversity is essential (pt 1, 
chp B, 4.3.4).  
While this integration is positive, the PAUP 
will fail to comprehensively address all the 
implications outlined in the AP (Davey, 
2014). This is because the AP has 
recognised impacts of climate change 
which stretch beyond the responsibility, 
capacity and resource of a local 
government (Imran & Pearce, 2015). For 
example in para 522, the AP identifies that 
climate change will affect those with fewer 
skills and financial resources more greatly, 
and thus, must be considered when 
developing responses. The resource 
needed to respond to this is far broader 
than the regulatory instruments of the UP 
(Davey, 2014). It is therefore deemed that 
listing implications relating to the ‘four 
wellbeings’ in the AP is predominantly 
aspirational, rather than strategic (Imran 
& Pearce, 2015).    
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The second component that was expected 
to be seen in the AP involved the 
development of a strategic response. 
Actions 2, 3, and 4 (relating to directive 
8.5) address this. They state the need to; 
establish a coordinated management 
response, investigate ways to develop and 
implement planning tools to reduce 
exposure to climate change risks and 
consider the effects of climate change 
when determining the location of new 
development.  
 
Firstly, while this offers some strategic 
direction, it is not adequate. This is 
because it essentially defers this task to 
subsequent plans (Harker et al, 2013). 
This is concerning as the purpose of the 
spatial plan is to coordinate planning 
across the region, ensuring integration, 
efficiency and the simplification of 
processes (Smith, 2010). This is 
contradictory to the need to create 
subsequent plans for CCA. These should 
have been included in the AP because CCA 
is most effective when it is not a one off 
process, but instead something that is 
embedded in council plans (Mukheibir et 
al, 2007; MfE, 2008; 2009) 
 
It is appreciated that the PAUP does 
attempt to implement CCA strategy 
through mapping overlays which define 
coastal land subject to coastal inundation 
and SLR (Murphy, 2015). Those wishing to 
develop on this land must submit a report 
assessing the risk on the site from related 
hazards over the next 100 years (PAUP, pt 
3, chp H, 4.11.2.2). The complexity 
involved in implementing this in the case 
studies will be discussed later in this essay.  
 
Additionally, the vague and general terms 
contained in the strategy that is articulated 
in the AP further threaten the UP’s ability 
to implement proposed strategies. For 

instance, directive 7.15 of the AP involves 
the need to avoid placing new 
development in areas ‘at risk from natural 
hazards, unless the risks are manageable 
and acceptable’. The PAUP struggles to 
comprehensively implement this directive 
due to the elusiveness of the terms 
‘manageable’ and ‘acceptable’ (PCE, 2015). 
While the PAUP attempts to define these 
terms (pt 3, chp H, 4.11.3.1 and 4.11.3.2), 
ultimatly descretion is left to the council. 
The absence of clear legal parameters 
defining the subject terms means the 
decisions reached by council may be 
susceptible to appeals, and resulting costs 
and discrepancy in outcomes (PCE, 2015).  
 
The final component expected of the AP 
was the adoption of a precautionary 
approach. The AP directly articulates this 
in directive 8.5 and it is subsequently 
translated into the PAUP’s objectives, 
policies and rules (see for example, pt 1, 
chp B, 6.7). While this is globally 
recognised as an essential principle to 
CCA, it must be noted that it can provide a 
poor basis for decision making. This is 
because it offers no systematic way of 
considering risk, fails to weigh CC impacts 
again competing objectives (such as cost 
and social factors) (Lempert & Collins, 
2007), and has been known to 
overestimate, opting for worst case 
scenarios rather than ones that are 
realistic (PCE, 2015).  
 
Conclusion 
 
This report  has explored New Zealand’s 
current legal situation in regards to CCA, 
and has evaluated how central and local 
government are preparing for this. It is 
concluded that while this has initiated the 
process, the current policy will be 
insufficient in ensuring Auckland is 
prepared for the impacts of climate 
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change. This report has highlighted that 
greater collaboration between central and 
local government is necessary and New 
Zealand must continue to utilise and 
participate internationally in the ongoing 
development of scientific evidence, 
creative problem solving, and 
collaboration (PCE, 2015). 
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Abstract 
 
Sustainable urban development is driven 
inter alia by law. Policies underpinning 
legal instruments both shape and reflect 
norms and demands of society across 
temporal and spatial scales. Some laws 
grant nature legal personhood, holding the 
same rights and standing as humans. 
Creating legal personhood for nature shows 
society values the environment. Law can 
give the physical environment an active 
voice within a wider society. Legal 
personhood can be used for environmental 
protection and management. Rights of 
nature and legal personhood manifest 
differently, as seen in Ecuador, Bolivia and 
New Zealand. Legal instruments can 
enhance opportunities and promote 
positive outcomes that benefit the 
environment, economy and society, as 
central tenets of sustainable development. 

Introduction 
 

Environmental law is a framework to 
achieve sustainable development. The 
science-policy interface is a space for 
creativity in laws to foster sustainability 
and its long-term thinking. Legal 
instruments shape the way society 
perceives and behaves with respect to 
nature. Lawmakers respond to the norms 
and pressures prevalent in societal 
discourse at that time and place. Through 

creativity in the field of law, the ‘Rights of 
Nature’ concept has emerged, to grant 
nature or natural features legal 
personhood. Legal personhood has seen 
natural features such as rivers, trees and 
Mother Earth as a whole, granted legal 
person standing within society.  
In effect, people can sue nature, and nature 
can sue people.  
 
First, this brief unpacks the rights of 
nature concept, and new understandings 
of legal personhood. Second, this article 
identifies the role law can play in achieving 
environmental protection and sustainable 
development outcomes. Third, the article 
examines two New Zealand examples, the 
Whanganui River and Te Urewera, to show 
potential power-sharing regimes that give 
natural features rights. The paper 
concludes with a discussion of these types 
of laws within a wider sustainable 
development framework. 
 
The Rights of Nature 
 
The ‘Rights of Nature’ concept is rooted in 
environmental ethics, where nature’s 
value transitions from use as property to 
worthy of moral and legal recognition in 
its own right (Doremus, 2014).  The most 
common articulation of the ‘Rights of 
Nature’ is Christopher Stone’s 
commentary ‘Should Trees Have 
Standing?’ (Stone, 1972). Stone proposed a 
framework that translates ethical rights 
into legal rights, based on three central 
assertions . First, the natural entity must 
be able to stand on its own in court and 
undertake legal proceedings. Second, the 
court must consider the injury to the entity 
itself when determining appropriate legal 
relief. Finally, the relief granted by the 
court must benefit the natural entity itself. 
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Laws can be designed to give inanimate 
objects such as natural features standing 
to sue in court. To do so, the object must be 
a legal person. New understandings of 
legal personhood may signal a shifting 
paradigm for environmental protection 
and understandings of the inextricable 
links between the environment and 
society.  
 
New understandings of legal 
personhood 
 
People value the status of being human. 
The western connotation of the person is 
generally as hierarchically superior to the 
natural world and non-humans (Stone, 
2012). However, legal personhood is 
essentially an invention of law (Hutchison, 
2014). Granting legal personhood to a 
natural feature stretches the conventional 
concept of a person into the unknown. 
Inanimate ‘persons’ are typically limited to 
the corporation or the trust (Hutchison, 
2014).  Corporations are legal persons, 
without tangible bodies, therefore a 
physical body is arguably not a 
requirement for confining legal 
personhood.  
 
The Ecuadorian Constitution provides 
rights for Nature or Pachamama in and of 
itself . Ecuadorian citizens have a duty to 
Pachamama to respect the inherent rights 
of nature and use natural resources to 
reflect that respect as part of a greater 
Earth community (Constitution of the 
Republic of Ecuador, 2008). In the 
constitution of Bolivia, there is an 
entrenched right to life, water, clean air 
and equilibrium for Mother Earth 
(Plurinational State of Bolivia, 2009). 
 
The law has been used to prosecute local 
government for unsustainable 
development in Ecuador. Creation of a new 

road beside a river was the subject of the 
first rights of nature case (Greene, 2016). 
The construction process resulted in run-
off entering the river and degrading the 
ecosystem integrity. The law stepped in to 
address the environmental issues, holding 
that the effect of gravel sedimentation in 
the river as a product of construction 
violated the river’s constitutional right to 
flow (Sheehan, 2015). The decision of the 
court that the government was guilty for 
the degradation shows that tangible 
outcomes are available for non-human 
entities when law recognises its voice. 
 
Articulations of legal personhood apply 
environmental ethics to the natural world, 
as part of an emerging realm of Earth 
jurisprudence that advocates ecological 
integrity (Berry, 1999). ‘Rights of Nature’ 
can stimulate rethinking of entrenched 
norms, acting as a catalyst for societal 
reform to benefit both humans and the 
natural environment (Maloney and 
Siemen, 2015). The benefit for humans 
exists as a degraded environment affects 
the exercise of other human rights 
(Postiglione, 2010).  
 
Multidisciplinary communication is 
essential to bridge gaps between people of 
differing values and worldviews 
(Doremus, 2003). Granting legal 
personhood could be the first step in 
progressing a new environmental 
consciousness, shifting the power in 
human and nature interactions to a more 
balanced approach. 
 
Law as intervention 
 
The law can intervene to protect 
ecosystems, facilitate social justice and 
facilitate economic sustainability among 
other things such as social, legal and 
environmental reconciliation as required 
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(Archer, 2014). Intertwining 
environmental justice and social aims 
establishes a moral framework to 
reconceptualise environmental law 
(Gonzalez, 2015). 
 
Law is created as a response to social and 
political situations, so that ideals of justice, 
ethics , protection and conservation are 
catered to.  
 
To be robust, law must include 
sustainability principles of 
intergenerational equity, as well as ‘Rights 
of Nature’ (Gonzalez, 2015). Sustainability 
links fields of ecology, ethics, justice and 
long-term planning in policies across local, 
national and global contexts (Bosselmann, 
2001). Sustainability has required new 
ways of thinking and responding to 
environmental disputes. Legislation may 
need rewriting to provide restrictions on 
environmental use, where resource 
consumption is unsustainable and thought 
has not been given to what the 
environment needs from humans 
(Sheehan, 2015).  
 

New Zealand 
 

The Te Urewera Act 2014 vested the Te 
Urewera land area as a legal person 
(removing the previous National Park 
status). The Te Urewera Act is the 
settlement legislation arising from a 
Treaty of Waitangi claim between Tuhoe 
and the Crown. An eight-member Board 
sought to uphold Tuhoe spirituality in 
decision making (Te Urewera Act, 2014). 
The law here has a social justice function 
in settling outstanding grievances over 
land and resources, as well as an 
environmental protection aspect as the 
legislation provides for the intrinsic value 
of the land and its special connections with 

all people. The primary function is for 
social justice, but the ancillary function is 
environmental protection. As a relatively 
recent piece of legislation, its full effect will 
become more well known with time. 
 
The Whanganui River in New Zealand is 
currently subject to new legislation 
weaving its way through the lawmaking 
process. The new legislation declares the 
Whanganui River to be its own legal 
person, Te Awa Tupua, with all rights and 
responsibilities of any other legal person. 
The Whanganui River example is centred 
on reconciliation of western and 
indigenous Māori worldviews in the 
context of historic grievances suffered 
under colonisation and the Treaty of 
Waitangi (Dawson, 2015). In a modern 
context, the granting of personhood 
demonstrates that New Zealand values 
rivers enough to make room in its legal 
system (Stone, 2012). The governance of 
Te Awa Tupua is through two humans who 
will act in their capacity as guardians of the 
river, to create outcomes that enhance the 
holistic well-being of the river and its 
communities as a  whole. Unsustainable 
development near the river and its 
communities could be challenged by Te 
Awa Tupua, highlighting the importance of 
the science-policy interface and its 
dealings with society. 
 
Conclusion 
Law can intertwine fundamentally 
different worldviews and objectives 
within discrete existing legal systems. 
Environmental protection undertones 
look to the sustainable development of the 
area in a long term, intergenerational 
equity view. The Ecuadorian constitution 
case study shows an extreme legislative 
framework endorsing rights for nature. 
The challenge to the local government in 
Ecuador for unsustainable road 
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construction and development signals that 
these types of behaviour are no longer 
acceptable. The outcome was that the 
effects on the river had to be remediated. 
 

Environmental law provides a platform for 

change. The rule of law means that the law 

applies to all. Planners, engineers, urban 

designers, architects, scientists, and all 

other stakeholders involved in 

development of urban areas have to 

conform to the law. There is room in the 

law for urban governance regimes that 

garner holistic thinking, to cater to both 

the short term and future needs. Creativity 

in law such as new visions of legal 

personhood is one example of a tool that 

could assist sustainable urban 

development over time 
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Abstract 
 
In recent literature, urban planning has 
been analysed and critiqued as a western 
paradigm which has contributed to the 
colonisation of settler states (Hibbard & 
Lane, 2004). Globally, academics have 
begun to examine the profession’s 
involvement in land acquisition, urban 
development and legal frameworks which 
have adversely impacted indigenous 
peoples (Porter, 2006; Davies & Porter, 
2010). This article looks at the prospect of 
decolonising these processes and the urban 
planning profession as a whole. An initial 
review of prominent literature within the 
field was undertaken. This revealed that 
while academics have placed a strong focus 
on the logistics of decolonising the 
profession, research which applied these 
principles to existing urban policy, projects 
and agendas was minimal (Porter, 2006; 
Sandercock, 2004; Lane & Hibbard, 2005; 
Ugarte, 2014). Therefore, rather than 
directly critiquing the literature within the 
field, this essay seeks to critique the noted 
gap in literature. To do so, the process of 
gentrification will be examined in light of 
decolonisation principles. In doing so, 
parallels between gentrification and 
colonisation are made. This exposes the 
prevalence of colonialism in contemporary 
planning practice and prompts the need to 
critically assess other policies in the same 
way.  
 
Introduction 
 
Before addressing this gap in literature 
current literature must be understood, 
and is documented as follows. At the time 

of research, literature within the field 
considers colonialism to be the process 
where Western European states have 
settled in spaces around the world. They 
did so on the assumption that the land was 
empty despite the presence of indigenous 
people (Porter, 2006). Historical accounts 
describe the domination of the land and its 
inhabitants by settler states, through 
territorial acquisition and the formation of 
central systems of power (Hibbard & Lane, 
2004). This oppressed the political, 
geographical and cultural rights, structure 
and autonomy of indigenous people and 
created a racialized hierarchy 
(Sandercock, 2004). 
 
In light of the international indigenous 
rights movement of the 1970’s, an explicit 
and common understanding of the 
injustice of this has been reached (Ugarte, 
2014). However, academics claim that 
settler countries are still shaped by the 
presence of colonial processes and their 
material effects (Yiftachel & Hedgcock, 
1993). Embedded within today’s 
economic, political and social frameworks 
are racialized assumptions which continue 
to marginalise indigenous people and 
alienate them from mainstream society 
(Porter, 2006). Consequently, academic 
and political discussions have begun to 
address the notion of resisting and 
abandoning these structural colonial 
forces and establishing new frameworks 
which are liberated from imposed power 
imbalances; commonly referred to as 
decolonisation (Ugarte, 2014).  
 
Urban planning is a multi-disciplinary 
profession concerned with the 
organization and management of land and 
its resources (Hibbard & Lane, 2004). 
Porter (2010) argues that planning has 
long been associated with colonisation. 
She explains that the discipline was 
instrumental in establishing initial 
European settlements through mapping, 
surveying, place naming, private property 
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laws and the clearing of regions for 
industry. These practices allowed the land 
and its resources to be arranged in a way 
that met the needs of the settlers and 
asserted their control over what was 
aboriginal space (Hibbard & Lane, 2004).  
 
Since recognizing these assaults, 
processes of reinstating land titles and 
land use to indigenous people, have been 
initiated globally (Barry & Porter, 2011). 
Academics recognize, however, that the 
systematic and static mediation of past 
offences will not lead to the decolonisation 
of the profession alone (Ugarte, 2014). 
This is because contemporary urban 
policy continues to inadvertently be 
shaped by colonial principles. This is 
attributed to a workforce dominated by 
the white middle-class; ingrained 
misconceptions towards indigenous 
people; and a system which is 
underpinned by racism and exploitation 
(Hibbard & Lane, 2004; Sandercock, 2004; 
Porter, 2006).  
 
Limited literature exists, however, on 
which policies are perpetuating these 
colonial legacies, and how. This limited 
analysis is concerning as colonial practices 
are so ingrained in the systems and 
frameworks of the profession, that urban 
planners are ignorant of their presence 
(Ugarte, 2014). Therefore, as this essay 
will explore, a true decolonisation of the 
profession requires that these injustices 
are made visible.  
 
Methodology 
 
This brief seeks to begin this process 
through exploring the specific ways in 
which colonialism is embedded within one 
contemporary urban agenda. A review of 
existing literature narrowed the area of 
research to the urban process of 
gentrification (Porter, 2006; 2010; 
Sandercock, 2004; Lane & Hibbard, 2005; 
Ugarte, 2014). This is because the 

literature suggested that the impacts of 
gentrification were starkly comparable to 
those of colonisation. Further research 
confirmed this, and emphasised the 
resurgence and prevalence of 
gentrification within our cities today 
(Atkinson et al, 2005; Wensing & Porter, 
2016). This is evidenced within Auckland, 
New Zealand, where areas such as Grey 
Lynn, Ponsonby, Kingsland, Newton and 
Freemans Bay have undergone extreme 
gentrification in recent years (Murphy, 
2008; Latham, 2003).  
 
At the time of research, limited literature 
existed on gentrification as a modern day 
form of colonialism. For this reason, this 
essay does not attempt to critique 
individual pieces of literature, on their 
approach to decolonisation. Instead, the 
findings of academics from different 
research fields are utilized to draw 
conclusions, and critique the gap between 
decolonising principles and their 
application to specific urban planning 
policies, projects and agendas that exists in 
the wider literature on decolonisation.  
 
To critique this gap, we first draw upon 
Atkinson’s (2004) systematic review, 
Ethics, Discourse, or Rights? A Discussion 
About a Decolonizing Project in Planning to 
gain an understanding of the process of 
gentrification. Next, the work of Lucero 
(2014), as documented in her article It’s 
not About Place, it’s About What’s Inside’: 
American Indian Women Negotiating 
Cultural Connectedness and Identity in 
Urban Spaces is used to reveal the values 
and worldview of urban indigenous 
residents. Finally, the work of Atkinson 
(2004) and Lucero (2014) is mapped 
against that of other researchers to 
understand how gentrification can lead to 
an Anglo appropriation and domination of 
urban space, which is reminiscent of early 
waves of colonialism. We conclude by 
suggesting further areas of research 
regarding gentrification as is relates to 
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decolonising urban planning, and the 
necessity of analyzing other urban 
policies.  
 
Gentrification 
 
In his systematic review, Atkinson (2004) 
explains that the term ‘gentrification’ 
originated in the 1960’s and was used by 
urban geographer Ruth Glass to describe 
the process where middle-class 
households purchased property in 
traditionally deprived areas. These 
properties were then renovated or 
redeveloped to become elegant and 
expensive residences which subsequently 
attracted commercial activity to the area 
which catered to the upper class 
(Atkinson, 2004; Badock, 2001).  
 
Globally, current urban policy agendas are 
underpinned by concerns for 
accommodating the burgeoning 
population, counteracting inaccessible 
house prices, stimulating the economy and 
reducing rates of crime and poverty 
(Auckland Plan, 2012; Atkinson, 2004). 
Solutions to these concerns are often 
approached through the concept of urban 
regeneration. In his article, Atkinson 
(2004) notes that while government 
regeneration policies do not explicitly 
reference gentrification, solutions 
presented are remarkably similar to 
gentrifying practices.  
 
Regeneration refers to the state-led 
revitalization of inner city environments 
(Lees, 2003), areas judged to be 
undercapitalized and capable of mediating 
the aforementioned concerns (Badock, 
2001). Typically, this is approached 
through converting land into high density, 
mixed use development, and improving 
public space. The aim of this is to attract 
the relocation of businesses and families to 
these areas. This results in the 
gentrification of these neighbourhoods 
(Atkinson, 2004; Badock, 2001).  

 
Those on the political-right typically 
perceive this process as a market salvation 
of underutilized inner city areas (Atkinson, 
2004) as is often envisioned as the 
development of livable, sustainable and 
vibrant cities, (Atkinson, 2004). This 
language is evident in the Auckland Plan 
(2012) which aspires towards 
“attractiveness” “competitiveness’ and to 
“be the world’s most livable city” (p.18).  
 
Indigenous peoples as urban residents 
 
This process of gentrification, however, 
can have a largely negative impact on 
minority populations (Atkinson, 2004). 
Lucero’s (2014) articles supports this, 
when she challenges the common 
misconception of indigenous communities 
being ensconced to rural reservations. 
Despite this characterization, in 2013, 
78% of all American Indians (Lucero, 
2014), and 84% of Maori (Meredith, 
2015), lived in urban areas. Wensing & 
Porter, (2016) found that poorer parts of 
the city, the areas most vulnerable to the 
negative impacts of gentrification, were 
most commonly occupied by native 
populations. This is credited to the 
construction of an inequitable society 
which disadvantages these groups and 
results in socio-economic marginalization 
(Gordon & Monastiriotis, 2006). Such is 
exhibited in Auckland where seven times 
more Maori live in areas with the highest 
deprivation index score, than the lowest 
(Ministry of Health, 2013).   
 
Gentrification as a manifestation of 
colonialism 
 
In his systematic literature review, 
Atkinson (2004) recognises two main 
costs of gentrification; physical and social 
displacement. When these are mapped 
against an urban indigenous worldview, as 
documented by Lucero (2014), the 
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manifestation and recurrence of colonial 
injustices and assault, become evident.   
 
The first negative impact of gentrification 
that Atkinson (2004) identifies is physical 
displacement. This refers to the process 
where long term residents are forced to 
leave an area due to the newfound 
unaffordability of living there (Murphy, 
2008). Urban revitalization is aimed at 
improving the attractiveness, opportunity 
and liveability of areas, and as such results 
in inflated property values and an increase 
in rent and mortgages (Atkinson, 2004; 
Badock, 2001; Smith, 2002). 
 
This process fails to recognize the 
established community already residing 
within the area. This is immediately 
reminiscent of colonial history where 
settlers disregarded the occupation of the 
land by indigenous populations (Porter, 
2006). Lucero (2014) notes that the urban 
indigenous community is largely invisible 
to most. This is attributable to the fact that 
they are persistently characterized as 
living outside of mainstream urban society 
(Lucero, 2014). This notion is evidenced in 
planning practice where McGaw, Pieris & 
Potter (2011) found that indigenous 
peoples were more likely to be consulted 
on the conservation and protection of 
natural landscapes and rural areas, than 
urban development projects.  
 
The physical displacement resulting from 
gentrification continues to impact 
indigenous people as it severs their ties to 
the urban land and community. Over time, 
multigenerational urban residence has 
meant that many inner city locations have 
become just as significant for indigenous 
people, as the land where their ancestors 
resided (Wensing & Porter, 2016). Lucero 
(2014) explains that the establishment of 
inner city native communities constructs 
newfound connections for these people. 
This process is often known as place 
making, where locations become 

meaningful in relation to the cultural and 
social experiences that occur there 
(Walker, 2008).  
 
This is documented by McGaw et al (2011) 
who account the affinity between 
aboriginal people and the inner city 
district of Collingwood and Fitzroy in 
Melbourne, Australia. Since the 1930’s, the 
cheap rent of the area was attractive to 
indigenous communities relocating to the 
inner-city. Overtime, populations grew, 
and in doing so Collingwood and Fitzroy 
became recognized as places where all 
indigenous people could find community, 
protection, and belonging, while ‘their 
roots were elsewhere’ (p.304). 
 
The importance of connectedness to a 
place underpins many indigenous 
worldviews and value systems (Lucero, 
2014). In a Maori framework this is often 
referred to as whanaungatanga 
(relationships) or whakapapa 
(relationship to a place) (Panelli & Tipa, 
2007). As such, when these ties are 
broken, through physical displacement, it 
can be to the detriment of the social, 
physical, economic and cultural wellbeing 
of the indigenous people (Panelli & Tipa, 
2007).  
 
Again, this is reminiscent of colonialism 
where tribal ties to the land and the 
community were disregarded by settlers. 
In the context of New Zealand, the assault 
of these ties resulted in the damage and 
destruction of the social structure of Maori 
through the loss of leaders, dispersal of 
whanau, hapu, and iwi tribes, and the loss 
of significant cultural and historical sites 
(Matunga, 2000). The destruction of 
indigenous community’s connectedness to 
urban spaces represents the colonial 
ignorance of indigenous values. 
Atkinson (2004) also argues that 
gentrification results in social 
displacement. As middle-class and 
professional households move into an 
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area, the character and dominant voice, 
alters to reflect the new demographic. 
Commercial offerings and service 
provisions typically shift to cater to the 
affluent. This can be seen through the 
replacement of affordable food markets 
with boutique, organic stores (Atkinson, 
2004).  
 
The appropriation of land to suit the 
‘gentrifier’s’ is starkly reminiscent of the 
terraforming of land that occurred during 
colonisation. As mentioned above, this 
change in character threatens the cultural 
ties that indigenous people have to urban 
spaces. Additionally, the western 
appropriation of these areas may 
undermine indigenous culture. This is 
because Lucero (2014) found that process 
of placemaking encouraged Native 
American woman to express their 
‘Indianness’. This maintains a sense of 
identity and culture and empowers 
indigenous minority groups (Van Kempen 
& Ozuerkren, 1997).  
 
Atkinson (2004) argues that gentrification 
can also alter the policy framework within 
which the area is considered, leading to a 
decrease or adjustment in the public 
provisions and amenity directed at the 
area. This is comparable to the silencing 
and oppression of indigenous needs, 
throughout colonialism. This can 
negatively impact indigenous groups 
living in these areas who depend on these 
services to ameliorate societal inequality 
(Lees, 2008). 
 
An example of this occurred in New 
Zealand during 2014 when the school 
decile rankings were reassessed. Deciles 
reflect the socio-economic status of the 
community in which the school is placed 
allowing funding to be targeted according 
to need. The review resulted in 784 
schools receiving decreased funding, due 
to changes in the demographic 

surrounding the school (Ministry of 
Education, 2014).  
 
Critique 
 
Despite the fact that the physical and social 
displacement of indigenous people 
accrued through gentrification is 
reminiscent of colonialism, it is noted that 
efforts are being made to recognize 
indigenous values in the regeneration of 
cities (Wensing & Porter, 2016). This is 
demonstrated in the Auckland Plan (2012) 
which aims to ‘incorporate the values, 
culture and beliefs of the Maori people, in 
all Auckland-related policies by 2020’ (p 
102). While this is aspirational, the reality 
of such appears to predominantly manifest 
in public art and memorabilia, sometimes 
to the detriment of the genuine cultural 
value of a place (Watson, 2009).  
 
This was the case in Collingwood Australia, 
where a eucalyptus tree of immense 
significance to a local indigenous group 
was removed by the council to make way 
for public artwork commemorating and 
celebrating Indigenous place (McGaw et al, 
2011). Ugarte (2014) argues that this is 
representative of the fact that true 
decolonisation cannot come from non-
aboriginal efforts alone. This is because, 
despite best intentions, the process will be 
approached through a Western 
framework which will never fully 
comprehend the indigenous 
understanding or experience (Ugarte, 
2014).  
 
Conclusion 
 
This article has considered the discourse 
on gentrification and an indigenous urban 
perspective. As such, the decolonisation of 
planning has been considered in the 
contemporary urban context of 
gentrification. In doing so, it has become 
apparent that colonial tendencies remain 
embedded in present day policy and the 
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impacts of such are reminiscent of the 
historical injustices experienced by 
indigenous people. This occurs through 
physical and social displacement which 
severs ties to land, asserts white 
supremacy and ignores indigenous values.  
 
As research has highlighted, the impact of 
gentrification on indigenous populations 
should be further explored. Alongside this, 
research should consider how the values 
and rights of indigenous people can be 
upheld during the revitalization of cities. 
Atkinson (2004) alludes to this when he 
proposes the need to examine the ways of 
lifting economic activity, environmental 
quality and amenity of an area, while also 
reducing inequalities and catering to the 
existing residents. Finally, the stark 
similarities between the urban agenda of 
gentrification and colonialism demand the 
need to critically examine other urban 
policies in the same way. Only through this 
process will decolonisation shift from a 
conceptual understanding to a reality. 
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For the first time in history, there are more 
people living in cities than in rural areas: 
54% of the world‘s population (UN-
HABITAT, 2016). By 2030, five billion 
people worldwide will live in cities and 
towns, 700 million of whom will be girls. 
Rapid urbanisation can contribute to 
climate change and growing inequality in 
cities can increase the vulnerability for 
both girls and boys. This especially true for 
girls, who face sexual harassment, 
exploitation, and insecurity as they 
navigate the urban environment. On the 
other hand, they are also more likely to be 
educated, less likely to be married at an 
early age, and have more possibilities to 
participate in politics when growing up in 
urban areas (UN-HABITAT, 2016).  
 
To address these specific risks and 
opportunities for adolescent girls in cities, 
Plan International, UN-HABITAT, and 
Women in Cities International developed 
the Safer Cities for Girls programme. It aims 
to build safe, accountable, and inclusive 
cities with and for adolescent girls (ages 
13-18) and is being implemented by Plan 
International in four cities around the 
world: Delhi, India; Cairo, Egypt; Hanoi, 
Vietnam; and Kampala, Uganda. The 

outcomes of the programme include: (i) 
increased adolescent girls' safety and 
access to public spaces; (ii) increased 
adolescent girls' active and meaningful 
participation in urban development and 
governance; and (iii) increased adolescent 
girls' autonomous mobility in the city.  
 
Working across three levels of change - 
institutional, community and individual 
levels - the programme seeks to engage 
girls in cities around the world to explore 
questions around gender, inclusion, the 
right to the city, and safer cities for girls. It 
contributes to empower them to actively 
transform their communities into safer, 
more inclusive places. Particular efforts 
are made to reach girls who face the 
greatest exclusion and marginality in 
cities, including differently-abled girls, 
migrant girls, teenage mothers, and girls 
living on the streets. 
 
Safety – Taking a Girl’s Perspective 
 
The programme recognises the validity 
and legitimacy of girls’ urban experiences, 
as well their abilities to offer 
recommendations for innovative solutions 
to urban challenges. This is especially 
relevant when talking about creating safe 
cities for all. Safety is not derived only from 
creating objective conditions of safety but 
is subject to individual impressions and 
experiences. A girls’ sense of safety is 
therefore made up of her feelings about 
the built environment (infrastructural 
elements such as lighting, maintenance of 
spaces, signage, presence of alleyways, 
etc.), the social environment (how people 
use the space, who is using the space, sense 
of community in the area, presence of 
cultural activities), and past experiences. It 
is two dimensional: objectively we face 
victimisation; subjectively the girl's 
perception of insecurity through fear and 
anxiety. 
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Crime statistics, while relevant, therefore 
may not be necessarily valid in all 
circumstances and may not be the 
determining factor of girls’ sense of safety. 
Women’s and girls’ fear of crime has 
sometimes been considered unfounded, 
irrational, or trivial. On the other hand, 
fear of crime has serious consequences for 
what women and girls are and are not able 
to do in the city. At some point in their 
lives, many women and girls will face 
sexual harassment, abuse and violence in 
urban settings, only because of their 
gender. Too often, the insecurity 
experienced by them in urban spaces 
limits their autonomous mobility and 
ultimately their sense of belonging in a 
city. 
 
While the perceived level of safety may 
thus not always correspond with recorded 
levels of actual safety, both categories 
must be taken into account in 
programming and the perceived 
dimension must not be ignored. 
 
Girls’ Perceptions on Safety in Cities 
 
To understand how safe and inclusive the 
cities of Cairo, Delhi, Hanoi, Kampala, and 
Lima were for adolescent girls, Plan 
International in 2012 and 2013 undertook 
the study “Adolescent Girls’ Views on 
Safety in Cities” (Plan, 2013). The specific 
research questions addressed were: 

● How do adolescent girls’ 
perceive their current city in terms 
of its safety and inclusivity, and 
how is this different from the views 
of other stakeholders in the 
community? 

● How do the cities compare 
to each other, and what are the 
global trends that emerge? 

● What steps should be taken 
by the programme to improve the 
situation for adolescent girls in 
each city? 

 

The results showed that across the cities, 
girls shared similar experiences of 
insecurity, of sexual harassment and of 
feelings of exclusion. They also shared 
visions of future cities that were well-lit, 
well-planned, and well-maintained and 
where they were given space to 
participate. The issue of lighting emerged 
in each of the cities as having an important 
impact on how safe adolescent girls felt in 
different spaces. Girls knew the streets or 
alleys that were well-lit and those that 
lacked lighting, which then influenced the 
paths that they try to avoid at night. It 
emerged that it was not only the actual 
users of a space that caused insecurity, but 
it was also the reputation of the space that 
affected girls’ sense of safety. Girls also 
noted that the social use of space changes 
at different times of day. 
 
Girls often felt excluded from decision 
making processes that affected them. For 
instance, 52% of girls in Cairo reported 
‘never’ being included in decision making 
regarding safety issues that affected them 
(Plan Egypt, 2012). In Lima, 19.5% felt the 
same way. Generally, girls across the cities 
highlighted that because they are young, 
female and poor, their opinions were not 
valued in the same way as others in the 
community. In terms of sense of inclusion 
in their city, in Hanoi 30% reported ‘never’ 
or ‘seldom’ feeling like they belonged.  
 
The study also found that existing barriers 
to girls’ autonomous mobility across the 
cities included the lack of a public 
transportation system conducive to safe 
travelling. The percentage of girls who 
reported always feeling safe when using 
public transportation varied from 0% in 
Kampala to 8.2% in Cairo. In fact, public 
transportation in all cities was a large 
concern for girls, and they reported feeling 
uncomfortable, unsafe, and disrespected 
while travelling. They pointed to improper 
conduct by other passengers as well as 
conductors, and to general inaction on the 
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part of other people who witnessed such 
acts. 
 
Analysing Perceptions of Safety – Some 
Methodological Approaches  
 
The Safer Cities for Girls programme is 
seeking to fill the gap in programming and 
research pertaining to adolescent girls’ 
safety and inclusion in cities. Moreover, 
the programme provides girls with a space 
to discuss the issues they are facing and to 
offer their own ideas for developing their 
cities. Innovative engagement modalities, 
gender transformative approaches, 
feedback and participatory research tools 
are required for a meaningful engagement 
and participation of girls.  
 
The Girls’ Opportunity Star for Safe and 
Inclusive Cities (Plan, 2013)   is a tool 
developed by Plan International to analyse 
how girls perceive various elements of 
safety in their city. Seven elements are 
rated by the girls:  
 

1. Safety in public spaces and while 
walking; 

2. Safety when using public 
transportation; 

3. Access to emergency services; 
4. Access to basic services; 
5. Confidence and social support; 
6. Inclusion and decision making; 
7. Other. 

 
The girls first rate according to a scale of 
‘never’ to ‘always’ the seven elements on a 
handout of a starburst graphic given 
besides a chart with questions for each 
element. Afterwards, their results are 
clustered on a large image of the starburst 
graphic and they discuss the reasons for 
their ratings as well as ideas for addressing 
these issues.  
 
Another powerful tool for engaging girls 
are the Girls’ Safety Walks (METRAC, 
2002) . During the safety walks, girls 

analyse elements of the built and social 
environment that contribute to or hinder 
their sense of safety. The safety walks are 
built around seven principles (Ville de 
Montréal, 1993) of girls’ safety: 
 
1. See and be seen; 
2. Hear and be heard; 
3. Be able to get away and get help; 
4. Live in a clean and welcoming 
environment; 
5. Know where you are and where you are 
going; 
6. Working together; 
7. Inclusion. 
 
The route of the walks is usually chosen 
based on a mapping exercise on insecure 
spaces the girls did beforehand. Before the 
walks, the groups of girls come together to 
discuss the principles and the route to be 
taken. By taking photos, notes and 
marking their results on a map of the area, 
the girls identify and document during 
their walk both positive and negative 
issues regarding their sense of safety. 
Afterwards the girls sit together, evaluate 
and rate their findings and collected ideas 
and recommendations on specific 
improvements. They learn how to 
prioritise the results and how to make 
recommendations to address the most 
important safety challenges they observed 
and experienced. The results and 
recommendations from the safety walks 
are used in interface meetings with 
government and local authorities. The 
safety walks are repeated regularly to 
monitor the implementation of their 
recommendations and whether there have 
been any improvements. 
 
To support girls, boys, community 
members and service providers to rate the 
accessibility and quality of services in 
cities, the Children’s Environments 
Research Group and Plan International 
developed the Young Citizens’ Score 
Cards tool (CERG, n.d.) . They offer an 
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opportunity for girls, boys, and adult 
community members to engage with the 
institutional service providers to discuss, 
collaborate, assess, plan and monitor 
community services. The Young Citizens’ 
Score Cards are unique because they were 
developed to be child-centred, inclusive, 
and gender sensitive, can be used with 
children as young as seven years of age 
and are facilitated by adults and 
adolescent community members. Young 
Citizens’ Score Cards can be used with 
smaller groups and scaled up to reach 
thousands of participants across different 
communities. There are four overarching 
objectives of the score cards method: 
 Child/Human Rights Education: To 

engage girls, boys and adult groups in 
an ongoing process to learn about their 
rights and entitlements as they apply 
these rights to their everyday 
conditions and services. Girls and boys 
also learn how to help advancing these 
rights and hold duty bearers and 
service providers accountable. 

 Participation and Empowerment: To 
empower the most excluded groups of 
girls and boys to take actions on their 
rights in collaboration with adults, 
service providers and the community. 
To provide an opportunity and space 
for the most excluded girls and boys to 
actively and meaningfully participate 
in sharing their concerns and 
recommendations for improving the 
quality of services in their community.  

 Monitoring and Evaluation: To gather 
data at the local level in a participatory 
way to monitor services for children 
and adolescents over time, 
disaggregated by sex, age, community, 
and excluded groups. 

 Governance and Accountability: To 
enhance governance structures and 
processes to improve the quality of 
services for girls, boys and adult 
groups at the local level. 

 
 

Conclusion 
 
Adolescent girls are too often 
underrepresented in current safety 
policies and excluded from urban 
development and governance processes. 
Their voices must be strengthened in 
order to build safe cities that are inclusive 
and responsive to the needs and priorities 
of girls. Investing in the creation of safe 
and inclusive cities for adolescent girls by 
bringing relevant actors together, 
contributes to sustainable economic, 
social, and institutional change within 
societies that will benefit all citizens.  
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There is a theme in science fiction more 
prominent than aliens or space travel. That 
theme is morality. Science fiction is not 
about the robots – a term invented by 
painter Josef Čapek and playwright 
brother Karel – or satellites – writer 
Arthur C. Clarke popularized the concept 
of geosynchronous satellites – or 
computer networks that it arguably gave 
birth to – William Gibson's Neuromancer 
presented visions for the internet a decade 
before it arrived in private homes; science 
fiction is about making humans ask “what 
if.” “What if we had artificial intelligence?”, 
“What if we had ships in geosynchronous 
orbits?”, “What if we had a web of data that 
spread around the world?”, and any 
combination of them: “What if an A.I. had 
total access to our information and was 
constantly watching us?” 
 
While it may sound dystopic, or 
increasingly plausible, our understanding 
of how to address these issues comes not 
uniquely from the understanding of 
advanced natural science. 
 
Being able to communicate an idea 
properly requires knowledge in three 
areas: the message, the media, and the 
receiving end. An idea cannot be properly 
transmitted without the sender's 
knowledge of how the receiver works, 
whether it be the wave frequency or the 
learning ability of the listener.  Sometimes 
language is changed to get the message 
across, and other situations might require 
change in tone of voice or word choice. 
 
 
Communication skills are not solely about 

body language or voice projection, they are 
about empathy. Body language, of course, 
also differs drastically from culture to 
culture, and so there should be no surprise 
that two people from different cultures 
understand a message differently. 
Successful communication of an idea is 
based in cultural studies. So there should 
be much more public outcry when 
politicians around the world say we need 
to drop the humanities in favor of science, 
technology, engineering, and mathematics. 
 
The divide between the culture of the 
scientists and the public, and their 
collective inability to overcome those 
differences is the root of scientific 
miscommunications. A 2015 Pew 
Research Center study in the United States 
showed major gaps between scientists and 
the general public: 88% of scientists but 
only 37% of the public thought it safe to 
eat genetically modified foods, 87% of 
scientists but only 50% of the public 
thought that climate change was human-
induced, and while only 16% of scientists 
said that the pre-college (K-12)  STEM 
education in the USA was above average, 
29% of the public called in best in the 
world. 
 
Everyone can be better educated. Science, 
technology, engineering, and mathematics 
are undeniably valuable, and our success 
in them is essential to our survival. But 
what is it we are trying to save if not our 
culture, our humanity, our ways of living. 
 
Science fiction, all fiction, presents us with 
alternate ways of living. While our 
complete addiction to smartphones and 
the propensity to upload everything into 
the clouds may feel like the only option, it 
is exactly the humanities which give us the 
tools to examine our lives, the imagination 
to dream up new ones, and the power to 
realize them. 
Science fiction can also be used as a 
warning. While the term “cli-fi” referring 
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to fiction where climate change plays a 
major role only dates back to 2013, it 
arguably originates in the 4th century BCE.  
 
Everyone knows the story of Atlantis, the 
mythological island that sank into the 
ocean. The origin of the story, however, is 
not a Disney movie, but a Socratic 
dialogue.  
 
The dialogues of Timaeus-Critias begin the 
day after the events in The Republic. 
Having described his ideal city-state,  
Socrates mentions ancient Athens as 
having been such a place, and Critias tells 
of its relation with Atlantis. 
 
Atlantis was a mighty nation on the other 
side of the Pillars of Heracles. Following 
their fall out with the Gods, the unjust 
Atlantians are defeated, and the island 
sunk into the sea. If read closely, the 
demise of Atlantis is attributed to flooding 
and earthquake. 
 
The survival of Athens can, in many ways 
be seen as the importance of disaster risk 
reduction in the New Urban Agenda. While 
it is a logical fallacy to say that Atlantis was 
struck by disaster because it was unjust, 
thus, as Athens was not, it must be just, we 
must begin to look at disasters past. What 
better story to examine our ideas of 
government and power as one of an unjust 
nation that meets its demise by natural 
disaster. Sustainable Development Goal 11 
reads “make cities inclusive, safe, resilient 
and sustainable.” Therefore, if we are to 
achieve a resilient city, it must be just. 
 
The World Urban Campaign's The City We 
Need 2.0 talks of the just city as well. In the 
Principles for a New Urban Agenda, the 
very first line of principle one, it says 
explicitly: “The City We Need is people-
centered, ethical, and just.” In many ways, 
The City We Need might not be so different 
from the city-state that Socrates thought 
ideal. The aristocratic, meaning ruled by 

the best, not the modern meaning of 
wealth or nobility, Polis was to be achieved 
by educating the entire population, 
training mind and body — interpretable as 
health — and making sure that people 
went down the path that best suited them. 

While commonly thought of as being ruled 
by one singular philosopher-king, it was in 
fact a governing class based on age. The 
elderly had a role, youth had a role, and 
roles constantly changed as people got 
older and new children were born; people 
adapted and grew. Men and women were 
equal, and there was a place for everyone. 
Athens was a city-state, challenging our 
current notions of region and territory. In 
our age of mega-cities, both in size and 
political power, reexamining such 
examples can help us govern better. 

So if Socrates got it pretty close to right 
2500 years ago, what went wrong? 
 
We stopped having dialogue. We took the 
words on the page and stopped asking 
questions. Socratic dialogues are famous 
because they are a series of questions, and 
if we don’t question it back, we are missing 
the point. It is for this reason that the 
overarching principle of education in The 
City We Need 2.0 was written as an active 
process, one “which calls for continuous 
learning and reflection.” We are doomed to 
fail our quest for innovation if we forget to 
examine what was already there before 
saying we need something new. 
 
Our education system cannot become so 
focused on the “how” by sacrificing the 
“why.” The why of the humanities is the 
check and balance to science's power, and 
thus essential in the relation between 
science and policy. We have the technology 
and the politicians willing to switch to 
driver-less cars, but we don't have the jobs 
to give back to the taxi drivers who aren't 
also programmers. Cleaner, lighter, faster, 
safer cars are undeniably important, but 
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we must also challenge our dependence on 
the individual automobile. Why are people 
advocating for driver-less cars but against 
expanding public transportation lines, 
which could use the same technology? The 
appeal of smart cities is dumbing us; we 
need smart citizens first. 
 
Science fiction is not about aliens or space 
travel. It is about dealing with diversity 
and the implications of exploration. 
Robots are not to be seen only as 
inspiration for the next generation of great 
inventors, but should be examined in an 
ethical sense. There are non-profit 
scientific organizations founded on the 
principle of making sure artificial 
intelligence doesn't wipe out the human 
race. In our search for the stars, let us not 
be blinded by their light; we must stop 
concentrating on the race, and focus on the 
human. 
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Abstract 
 

This brief article attempts to address the 
widespread difficulties of residential 
segregated communities to access job 
through the Spatial Mismatch Hypothesis,  
due to the implications it has on the overall 
city economy. The purpose of this study is to 
understand the relationship between job 
accessibility and different forms of 
segregation from a spatial perspective. The 
current work is carried on the great Boston 
area. 
 
Commute time was used as an indicator of 
job accessibility; black residents’ proportion 
was used as a measure of racial segregation 
and low educational attainment was used 
as a measure of skill segregation. This study 
discloses the statistical significance of both 
racial and skill segregation by making three 
different regression models, in order to 
explain the commuting patterns in the 
Boston area. Although both variables were 
significant, it seems that the racial 
segregation is the most explanatory one. 
The statistical findings were then analyzed 
through a spatial lens via thematic  
mapping. The findings provide useful 
insights for the policy makers who are 
involved in designing policies to increase job 
accessibility for segregated  
communities. 
Introduction: State of the art and 
analysis framework 
 

During the last decades many studies have 
demonstrated that residential segregation 
is an essential factor affecting economic 
systems within metropolitan areas (Li et 
al., 2013).  More specifically, residential 
segregation has shown a negative impact 
on both short- and long-term economic 
growth. This problem is particularly 
severe in the United States where, as 
reported by the UN general assembly, 
“Geographic location and zip code can 
determine to some extent the future of 
[young] African Americans.” (UN General 
Assembly, 2016: 18). As a matter of fact, 
the persistence of segregation pockets in 
many metropolitan areas causes a lack of 
employment opportunities and education 
accessibility, and, moreover, a major 
exposure to violence, crime and 
environmental degradation (UN General 
Assembly, 2016).  
 
Residential segregation is a broad concept 
consisting of the isolation of low-income, 
low-skill and racial minorities living in 
communities and neighborhood separated 
from those of other socioeconomic groups 
(Coulton et al., 1996; Massey, 1996; 
Swanstrom et al., 2004).  The scientific and 
policy relevance of the residential 
segregation phenomenon in U.S. inner-
cities dates back to early 1960s.  
 
Trying to understand the causes of the 
many riots, which took place in U.S. black 
inner-city neighborhoods, Kein theorized 
the relation between the themes of 
residential segregation and job 
accessibility through the Spatial Mismatch 
Hypothesis (SMH) (Kein,1968). The SMH 
proposes that residential segregation 
reduces employment opportunities for 
poor minorities.  
Accordingly, living in high-poverty 
neighborhoods undermines workforce 
participation and labor market outcomes. 
These negative features depend primarily 
on the spatial mismatch between 
residences and potential jobs location, 
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which is accompanied by limited access to 
networks informing people about job 
opportunities (Gobillon et al., 2007; 
Ihlanfeldt and Sjoquist, 1998; Kain, 1968; 
Korsu and Wenglenski, 2010; Preston and 
McLafferty, 1999; Weinberg, 2000). 
 
Since 1960’s, many scholars have 
channeled their efforts to discuss and 
actualize the SMH concept both from 
theoretical and empirical perspectives 
(Kain, 1992; Ihlanfeldt and Sjoquist, 1998; 
Gobillon et al, 2007). The main 
methodological approaches used to 
empirically investigate the SMH are the 
followings: (i) commute times or distances 
variation among different racial groups; 
(ii) correlations of wages, employment, or 
labor force participation with measures of 
job accessibility; (iii) comparisons of the 
labor market outcomes of central city and 
suburban residents. 
 
Each of the aforementioned empirical 
approaches has its controversy. Focusing 
on the first approach (i), a considerable 
number of studies have been done to 
compare commute times among racial and 
income groups, with mixed results. 
Kasarda (Kasarda,1995; O’Regan, 1997; 
Taylor, 1995), O’Regan and Taylor showed 
that low-income black workers spend 
considerably more time commuting than 
workers in other ethnic groups 
(Kasarda,1995; O’Regan, 1997; Taylor, 
1995),. On the contrary, DeRango and 
Gordon didn’t find any differences in 
commute time among racial groups 
(DeRango,2001; Gordon, 1989 ). In most of 
the cases, these empirical studies take an 
excessively simplified geography into 
consideration, which is the dichotomy 
central-city/suburb and, therefore they 
ignore the variations among 
neighborhoods.  

 
Commuting time is a commonly used 
outcome measure of job accessibility 
(Ellwood 1986; Ihlanfeldt and Sjoquist 
1990; Thompson 1997), which is 
considered a spatial indicator of potential 
opportunities (Hu, 2016). 
 
Investigating the commuting patterns at a 
smaller scale, Shen built up different 
regression models for the Metropolitan 
Statistical Area (MSA) of Boston, relying on 
secondary data from the 1990 U.S. Census 
(Shen, 2000). He found out that all the 
factors of income, education, cultural 
background, race, household 
characteristics, and transportation mode 
have significant effects on workers’ 
commute times. More specifically, in 1990 
black residents spent more time 
commuting compared to other racial 
groups. Shen also used thematic mapping 
as a methodology to investigate the spatial 
variation of the average travel time to 
work by census block.  
 
Consistent with the previous studies in 
which job accessibility was used to test 
whether spatial mismatch exists, the aim 
of this article is to: (i) actualize the study 
framework on the Boston MSA by using 
the most recent data (U.S. Census Bureau 
2010-2014); (ii) select a streamlined set of 
variables to check the SMH by running a 
regression, and (iii) perform an advanced 
spatial analysis to comprehend the nature 
of the SM in Boston. 
These aspects would be highly relevant for 
policy makers and community advocates 
in order to design more efficient land use, 
transportation and housing policies in 
favor of job accessibility.  
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Methodology 
 
The research methodology was designed 
according to a two-stage framework. The 
first stage was a regression analysis 
seeking to identify the statistical 
correlation among the following variables: 
mean commute time, percentage of Black 
residents and low educational attainment. 
 
The authors selected mean commute time 
as an indicator of job accessibility 
(dependent variable), black residents’ 
proportion as a measure of racial 
segregation (independent variable) and 
proportion of people with an education 
level lower than the 9th grade as a measure 
of skill segregation (independent 
variable). The authors built up and tested 
three different regression models, in order 
to propose a reliable interpretation of the 
statistics outcomes. The comparison 
among the relative outcomes (table 1) 
provided a meaningful set of clues for 
further spatial analysis.  
 
The second research stage was a thematic 
mapping aiming to explain the spatial 
significance of the statistical correlation 
detected by the above mentioned 
regression analysis. This objective was 
achieved by: (i) mapping the variation of 
commute time for the Boston MSA (figure 
1), and (ii) mapping job opportunity by 
taking into account the amount of 

employees per zip code for the Boston 
MSA (figure 2). 
 
The data set used to implement both the 
research stages was extracted from the 
U.S. Census 2010-2014 for the Boston 
MSA. 
 
Empirical findings 
 
The regression analysis was based on 
three different models (table 1).  
Considering the two independent 
variables separately (Model 1 and Model 
2), they were both statistically significant: 
The F-tests displayed a p-value < 0.05 in 
explaining the variation of the dependent 
variable. In Model 1, the observations refer 
to the blocks where the percentage of 
black people is greater than the 10%. In 
this case, the overall goodness of the 
explanatory variable “black residents” 
explained almost 11% of the change in the 
dependent variable. In Model 2, the 
negative coefficient of the educational 
attainment confirmed the finding of 
previous studies (e.g. Shen, 2000; Hu, 
2016), in which long commutes can also be 
associated with high educational level. 
Thus, the hypothesis that low educational 
level is tied to longer commutes needs 
further analysis. 
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Running a multiple linear regression with 
both explanatory variables, the Model 3 
was statistically significant. 

 

 
 
 
The proportion of commute time variation 
that can be explained by the independent 
variables is 11%. Also in this case, the 
educational attainment does not play an 
essential role in the analysis. 
 
The current findings suggest that the 
Boston MSA could potentially be affected 
by a job spatial mismatch. In order to 
analyze the statistical findings through a 
spatial lens, as well as to confirm 
occurrence and features of the SMH, the 
authors developed two thematic maps 
(figure1 and figure 2).  
 
The first map shows that commute time is 
generally higher in suburbs. This evidence 
confirmed the dichotomy central 
city/suburb according to which high-
skilled/income workers usually prefer 
living in suburbs (Hu, 2016; Swanstrom et 
al., 2014). Focusing on the central city, it 

emerges a variation of commuting pattern 
among neighborhoods. In particular, the 
authors found out that the residents of 
Roxbury, Dorchester and Mattapan spend 
much more time commuting than others. 
This central-city area, characterized by 
long commutes, corresponds to the 
neighborhoods with the highest share of 
black residents in Boston MSA. 
 
The map in figure 2 shows the localization 
of the areas where the job opportunity is 
higher. Looking at the job opportunity 
patterns in the Boston region, it is clear 
that there is a contrast between very low 
and very high job opportunity levels in the 
central city. In particular, the 
neighborhoods of Roxbury, Dorchester 
and Mattapan suffer from a lack of job 
opportunities. 
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Comparing the two maps showed an actual 
job spatial mismatch between the 
localization of job opportunity and the 
neighborhoods where the majority of 
black residents live. 
 
In conclusion, both the statistical and the 
thematic mapping findings confirm the 
existence of SMH for the Boston region.  
In particular, the maps define a specific 
central city area (Roxbury, Dorchester and 
Mattapan) where the high concentration 
of black residents is associated to a lack of 
job accessibility.  
 

 
Policy implications 
 
The findings of this study confirm the need 
for a thorough consideration of spatial 
mismatch related issues. Accordingly, this 
brief article suggests the following set of 
recommendations for policy makers and 
community advocates trying to alleviate 
the difficulties of segregated communities 
in accessing jobs: 
 
Widening the range of transportation mode 
options. 
 
Considering job accessibility as an 
essential indicator of the efficiency and  
 
equity of both transportation and land use 
planning, the need for a smarter approach 
in providing a wide range of transit 
options becomes prominent; especially for 
residential segregated people. 
Consistently the authors suggest 
formulating strategies to improve the 

overall public transportation system. Also, 
a specific focus on partnership creation 
between transportation authorities and 
the newly developed car sharing and car-
pooling private companies could help to 
achieve this goal. This whole set of policy 
actions would reduce commuting time 
resulting in increased job accessibility for 
segregated communities.  
 
Incentivizing employers to locate in specific 
neighborhood.  
 
A valuable policy approach to reduce the 
negative impact of spatial mismatch 
consists of deployment of the financial 
incentives (including infrastructure 
investments and tax abatements) to 
attract employers into highly segregated 
areas. Although such strategies have 
already been widely implemented within 
USA suburbs, nonetheless it would be 
fruitful to extend the implementation in 
inner-city neighborhoods. This strategy 
would reduce commuting time by 
increasing the number of available job 
positions close by the neighborhood 
where segregated people live. 
 
 Increasing the production of affordable 
housing. 
 
It is essential to provide affordable 
housing options for workers of different 
income levels. By augmenting the 
affordable housing stock and diversifying 
its localization, it would be possible to 
enlarge the range of job opportunities for 
residential segregated people.  
 
This approach would reduce commuting 
time for low-income people by enabling 
them to move where the job opportunity is 
higher. 
 
Conclusion  
 
Addressing the widespread problem of 
residential segregated communities in 
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accessing jobs, this brief article has 
confirmed the Spatial Mismatch 
Hypothesis on the Boston region. The 
regression analysis indicates a strong 
statistical correlation between the mean 
commute time (as an indicator of job 
accessibility) and the black residents’ 
proportion (as a measure of racial 
segregation). The spatial analysis suggests 
that segregation pockets located in some 
inner-city neighborhoods (Roxbury, 
Dorchester and Mattapan) coupled with 
the lack of job opportunities. These 
empirical findings call for attention from 
policy makers, urban planners and 
researchers.   
 
At this stage of the study, it can be 
concluded that tackling the spatial 
mismatch related issues requires policy 
interventions in order to: 
 

- Widen the range of transportation 
mode options. 
- Incentivize employers to locate in 
specific neighborhood. 
- Increase the production of 
affordable housing. 
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