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INTRODUCTION:

What is a "Green City", the development of this research work will focus on clear 
guidelines to identify certain factors that allow us to define a city as a green city, 
establish criteria in a certain way to determine how a city should be considered green in a 
more methodological way, based on experience and the starting point, both the successes 
and the failures that have occurred in the case of six cities in the world, which have been 
chosen for being representative examples of development in different fields and that have 
earned international recognition as green cities or ecological cities.

The research tries to provide approximate values   through a comparative analysis 
between several cities in the world that have obtained the qualification of "Green Cities", 
to extract the most representative indicators or variables and to compare them with 
each other. These cities have been taken from a wide range of possibilities that for the 
object of study and to better understand with a broader perspective, cities from different 
regions of the world have been chosen to represent a significant difference in terms of 
geographical location, area, population, etc.

For a city to receive this category or be considered a green city, it must meet several
characteristics that distinguish it from other cities. We have many examples of
classification features or indicators; we can cite the most relevant ones, such as air
pollution, noise, waste collection, alternative energy sources, and climate change
mitigation. By presenting and analyzing reproducible examples of the green
characteristics of the six selected cities, allow other cities to learn from these
characteristics to meet people's expectations and improve the quality of life.
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INTRODUCTION:

Reykjavik, Iceland  This city has made great strides in mobility, thanks to its hydrogen buses, and in energy, 
as its heat and electricity come from renewable geothermal and hydroelectric sources. The city is 
determined to become fossil fuel free by 2050.

Malmö, Sweden  It leads a continuous transformation towards energy efficiency and the sustainable city. 
Many neighborhoods have already been transformed using innovative energy design and seek to be more 
socially, environmentally and economically responsive.

Vancouver, Canada  90% of the energy comes from renewable sources. The city is a leader in hydropower 
and is now charting its path to wind, solar and tidal power to significantly reduce the use of fossil fuels.

Seoul, South Korea  Seoul has been implementing the “A Thousand Forests, A Thousand Gardens” project 
(2014-2018) to create forests and garden. The establishment of life-friendly “urban forests” by planting 30 
million trees is expected to offer the effects of reducing the yearly emission of particulate matter from 
64,000 deteriorated automobiles. This means the reduction of PM10 by 25.6% and PM2.5 by 40.9% on average

Copenhagen, Demark The capital of Denmark is pursuing its goal of becoming a "green, smart, zero carbon 
footprint" city by 2025 and its plan is working. It envisages installing dozens of wind turbines and thousands 
of square meters of solar panels and achieving 100 % of heating comes from renewable energy or 75% of 
mobility is by bicycle, on foot and by public transport

Singapore Singapore has made the investment in the construction and improvement of infrastructures that 
promote sustainable mobility, and, in turn, are committed to improving road safety, having a city thought 
and designed for anyone. One of the most relevant characteristics of Singapore is that it has become a 
succession of parks and green spaces. The vegetation that starts from the ground and creeps up to the top of 
the buildings grows on the terraces and inside homes and offices.



INTRODUCTION: Background

When we speak or refer to the analysis of cities, we must understand them as living groups, that is to say, a city is not only the
site and its immediate surroundings; Rather, it comprises a complete symbiosis between the place and the societies that
inhabit it and in one way or another have been conditioning its development. Now, placing ourselves in the current context,
we must refer in the same way to how the development of the global economy and the advancement of science and
technology have triggered a series of environmental problems. The relationship between people and the natural
environment in cities has become a bottleneck for the development of societies and that is the current challenge to provide a
solution to this problem that allows coexistence between these factors, which seeks in the present work to be able to identify
and define what are the conditions that have allowed certain cities to develop in a relatively short period of time, until they
become the powers that are currently internationally renowned for their work in search of adaptation to new ways of building
cities and achieving harmony with nature.
The concept of green ecology is introduced into the field of urban design to provide a clear guide to objectives and
measurement indicators for urban planning and construction. The ultimate goal of urban planning and construction is to
optimize the urban environment to meet the habitable needs of inhabitants. Green City further clarifies that its purpose is
to protect the design of the urban environment of ecological protection. This purpose not only affirmed the adaptive
development model of the city under the guidance and control of urban economic objectives, but also determined the green
ecological orientation included in the elements and strategies of urban design.
The personal aspiration is to make clear how the connotation of green cities is combined, under the guidance of the ecological
city theory, the theory of sustainable development and the theory of the circular economy, to clearly analyze the basic
situation and the practice in the planning and construction of green cities, to summarize the results and problems,
experiences and lessons, and present the inspiration of various cities in the planning and construction of green cities, in
the hope of providing a reference for other cities that have this common goal.



RESEARCH PROPOSAL : Objectives and Hypotheses

Identify, analyze and evaluate the various measures, outcomes and variables that enable the 
city to obtain the green city category.

Obtain the indicators that allow defining a city as green: emission reduction, sustainable 
mobility, green area, air quality, noise pollution, waste management, land use, housing, 
and urban planning.

Quantify and qualify through statistical analysis and surveys the levels of affectation of 
each one of the indicators that are part of the process of becoming green cities, their 
causes and their effects on management and planning policies.

Define a concept of how to characterize a green city; and establish a Decalogue of the 10 
most relevant points for a city in to be considered or access the name of Green City.

By comparing and analyzing the various measures taken by the six green cities and the outcomes obtained, carry
out a comparative analysis and turn it into a tool to provide more information for identifying and defining green
cities.

General Objective:

Specifics Objectives:



HYPOTHESIS:

It could be two ways or more than two ways for the cities to become Green city. There is a correlation 
between measures and outcomes. No matter the measures implemented by different cities and the outcomes 

are similar or different, as long as the indicators in each field meet the green city standards, a city can be 
defined as a green city.

The reduction of polluting gas emissions is the main characteristic or the main component that defines a green 
city over other factors.



STATE OF THE ART:
In 1971, UNESCO launched an intergovernmental scientific program "The Man and the Biosphere (MAB) Program". In this
movement, the concept of GREEN CITY was proposed, understanding a green city as an integrated ecosystem, in which good
internal circulation minimizes the damage to the nature from the city's operation. At the same time, it fully utilizes the
city's own repair mechanism to build sustainable, harmonious and efficient human settlements, forming the structure of
mutual benefit and symbiosis.

In 1971, UNESCO launched an intergovernmental scientific program "The Man and the Biosphere (MAB) Program". In this
movement, the concept of GREEN CITY was proposed, understanding a green city as an integrated ecosystem, in which good
internal circulation minimizes the damage to the nature from the city's operation. At the same time, it fully utilizes the
city's own repair mechanism to build sustainable, harmonious and efficient human settlements, forming the structure of
mutual benefit and symbiosis.

The MAB combines the exact, natural and social
sciences, economics and education, to improve the
livelihoods of human beings, equitable distribution
of benefits, and preserve ecosystems whether
natural or managed, thus promoting approaches
Innovative economic development, appropriate
from a social and cultural point of view, and a
sustainable environmental point of view



STATE OF THE ART:

The MAB program seeks:

Identify and evaluate changes in the 
biosphere caused by human and natural 

activities, and the impact of these changes 
on humans and the environment, especially 

in the context of climate change.

Study and compare the dynamic 
relationships between natural ecosystems 
and socio-economic processes, particularly 
in the context of the accelerated loss of 

biological and cultural diversity with 
unexpected consequences that affect the 

ability of ecosystems to continue to provide 
essential services for human well-being.

In the context of rapid urbanization and 
energy consumption as the driving force 
of environmental change, ensure basic 

human well-being and a livable 
environment. 

Promote the exchange of knowledge on 
environmental problems and solutions 
and promote environmental education 

for sustainable development.



STATE OF THE ART:

1. The Garden City Urban Movement was founded by Sir
Ebenezer Howard (1850-1928). His sociological and urban
concepts are contained in the 1898 book ‘Tomorrow: A
Peaceful Path to Real Reform’, whose revised and
complete version appeared in 1902 under the name
Garden Cities of the tomorrow. He proposed to replace
the industrial cities with smaller ones surrounded by
agricultural lands, mixing the city with the
countryside.
A garden city is an urban area designed for a healthy life
and work; it will have a size that makes a full social life
possible, it should not be very large, its growth will be
controlled and there will be a population limit. It will be
surrounded by a vegetation belt and rural communities
in a ratio of 3:1 with respect to the urbanized area. As a
whole, especially the land, will be public property, or
must be owned jointly by the community, in order to
avoid land speculation.

The green city concept is deeply ingrained, and the following four theories are generally believed 
to be the emergence of the green city concept in later generations:
The green city concept is deeply ingrained, and the following four theories are generally believed 
to be the emergence of the green city concept in later generations:

The Garden City Association,
created by Howard, in 1903
promoted the founding of
the first garden city in
Letchworth, 55 km north of
London, on a land of just
over 1,860 ha. and for a
population of 32,000
inhabitants. Most of the
residents work in the
industrial centers of the
town, the rest, in places
that are not more than 15
km away. These are
comprehensive cities, not
commuter towns.



STATE OF THE ART:

2. In the 1940s, the Finnish-American
architect Eliel Saarinen proposed the idea
of the Organic Decentralization Theory,
which refers urban development and the
spatial distribution structure, developed
to address various problems of over-
expansion of the big cities. The principle
of organic decentralization is in line with
not only conforming to the nature of
human settlement, but also dispersing the
comfort of nature. This became a
planning trend in the early 20th century
to deal with the anti-ecology of industrial
cities.

3. The Chicago School combined ecology, architecture and sociology, and proposed 
theories of "neighborhood units" and "urban ecology". These two theories have a 
powerful influence on the construction of the green city concept.

A neighborhood unit diagram by Clarence Perry,
illustrating the spatiality of the central tenets of
the concept, from the New York Regional Survey,
Vol 7. 1929

The concept of neighborhood unit, crystallized from the
prevailing social and intellectual attitudes of the early 20th
century by Clarence Perry, is an early model of schematic
planning for residential development in metropolitan areas. It
was designed by Perry to act as a framework for urban planners
trying to design functional, self-contained, and desirable
neighborhoods in the early 20th century in industrialized cities.
As a means of ordering and organizing new residential
communities in a way that satisfies contemporary "social,
administrative and service requirements for a satisfactory urban
existence.

The neighborhood unit was envisioned as a
comprehensive physical planning tool, to be used to
design self-contained residential neighborhoods that
promote a community-centered lifestyle, away from the
'noise of the trains and out of sight of smoke and
ugliness, which Symbolizes the industrialization of New
York City in the early 20th century.

4. The concept of clean production proposed
by the United Nations Environment Program
in 1989 has become the source of ideas for
innovation and development of green cities,
circular development and low-carbon
development.



STATE OF THE ART:
Source Year Specific Content

United Nations MAB 1984

1. Ecological protection strategy
2. Ecological infrastructure
3. Standard of living of residents
4. Cultural and historical protection
5. Introduce nature in the city

Richard Register
(American ecologist)

1987

1.Build a high-quality city with a relatively small city size
2. Short distance trips
3. Small-scale concentration
4. Species diversity is good for health

Society for Urban Ecology 
(SURE)

1996

1. Modify the priority of land use development.
2. Modify the priority of transportation construction.
3. Repair the damaged urban natural environment
4. Build an affordable mixed residential area
5. Cultivate social justice
6. Achieve community gardening
7. Promote recycling and reduce emissions.
8. Support economic activities with good ecological benefits and repress polluting activities.
9. Promote consciously simplified lifestyles and oppose waste.
10. Raise public awareness about sustainable development

European Union 2015

1. Resource consumption budget
2. Energy protection and improvement of energy use efficiency
3. Development of renewable energy technologies
4. Long-term use of building structures
5. Residential and work sites are close to each other
6. Efficient public transport system
7. Reduce the amount of garbage generated and recycle garbage.
8. Use organic waste for composting
9. Circulating urban metabolic system
10. Main foods needed for local production

The principles of green city planning are compiled, presented by the different sources analyzed:



METHODOLOGY
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Transform the 
outcomes into 
indicators that 
are calculated 
quantitatively

Perform 
analysis and 
compare each 
indicator



METHODOLOGY



Cities
Enviromental Indicadors

Air Noise and light Water Waste Energy

CO2 U. AQI Contamination Quality Satisfaction

Reykjavik 31.119 KT 68 Moderate 23.25 Low 91.33 Very high 78.50 High Only 0.1% of its electricity comes from fossil fuels

Malmö 44.749 KT 32 Good 21.43 Low 89.29 Very high 82.14 Very high
With 52% renewables in the energy mix - mostly made up of 

hydraulic (95%)

Vancouver 584.846 KT 17 Good 41.23 Moderate 69.34 High 77.89 High
100% Green Energy is one of the subprojects that looks beyond 

2020

Seoul 651.870 KT 55 Moderate 48.30 Moderate 64.16 High 63.37 High
South Korea operates 24 nuclear reactors, which generate
approximately 30% of electricity, while coal and renewables
provide 37.5% and 6.2%, respectively.

Copenhagen 31.119 KT 29 Good 33.42 Low 88.22 Very high 78.50 High
Copenhagen has a waste-to-energy plant started up in 2016. 
This plant will process 435,000 tons of waste per year, 
generating enough energy to supply 140,000 homes.

Singapore 53.365 KT 91 Moderate 50.18 Moderate 76.08 Very high 93.50 Very high
The city is developing floating solar panels that can be installed 

in 17 available freshwater reservoirs

Good 0 – 50 Air quality is considered satisfactory and air pollution poses little or no risk.

Moderate 50 – 100
The air quality is acceptable; however, for some contaminants there may be a moderate health problem

for a very small number of people who are unusually sensitive to contamination.

Not healthy 100 – 150
It is not healthy for groups that are sensitive; members of sensitive groups may experience health effects.

The general public is likely to be affected.

Unhealthy 150 – 200
Everyone can begin to experience health effects; members of sensitive groups may experience more

serious effects.

Very 

unhealthy
200 – 300 Health warnings of emergency conditions. There is a possibility that the entire population will be affected.

Dangerous 300 - 500 Health Alert: Everyone can experience more serious health effects.

METHODOLOGY



Air quality Water quality Noise and light 
pollution

Co2 emissions per 
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Energy consumption 
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habitant
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time Travel mode Urban sprawl

METHODOLOGY
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