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Initial focus: SÃO PAULO
The Dog´s Head

VISION
São Paulo belonging 

to the elite of the 
Global Cities (among 
the first 10), at the 
same time with an 

extraordinary increase 
in the quality of life 
and well-being of its 

inhabitants

32 Regional 
Administration 
Units

It is set in the middle 
of a preserved area of 
the Atlantic Forest, 

facing the sea

12 mi people
23 mi in the 

metropolitan area
1/3 of the Brazilian 

GNP



THE FIRST 50 GLOBAL CIEITES
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City rank

Global Cities Index results, 2012-2016

Source: A.T. Kearney Global Cities 2016
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Appendix

Notes: Sources were updated in the Index and Outlook to continue to measure these factors. Country-level data was used when no city-level data was
available. In the few cases where city-level data is unavailable, country-level data has been used or sources have been changed to continue to measure
the same sub-metric.
Source: A.T. Kearney Global Cities 2017

Global Cities methodology

• Measures 27 metrics across five dimensions
 — Business activity (30%): capital flow, market dynamics,
  and major companies present 
 — Human capital (30%): education levels 
 — Information exchange (15%): access to information
  through Internet and other media sources
 — Cultural experience (15%): access to major sporting
  events, museums, and other expos
 — Political engagement (10%): political events, think
  tanks, and embassies
• Rank and score are determined by totaling the weighted
 averages of each dimension to yield a score on a scale of
 0 to 100 (100=perfect)
• Sources are derived from publicly available city-level data

Global Cities Index—current performance

• Measures 13 indicators across four dimensions
 — Personal well-being (25%): safety, healthcare, inequality,
  and environmental performance
 — Economics (25%): long-term investments and GDP
 — Innovation (25%): entrepreneurship through patents,
  private investments, and incubators
 — Governance (25%): proxy for long-term stability through
  transparency, quality of bureaucracy, and ease of doing
  business
• Rank and score determined by averaging rate of change 
 across each metric using the past five years’ data, then 
 projecting out to 2027. Weighted averages applied to 
 each dimension to yield a score on a scale of 0 to 100 
 (100=perfect)
• Sources are derived from publicly available city-level data

Global Cities Outlook—potential

The 2017 Global Cities analyzes 128 cities
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MEGACITIES AROUND THE WORLD – 2011 to 2025



IMPACTS OF CLIMATE CHANGE ON CITIES
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Cities on the front line of a changing climate  
Urban centres account for more than half of the world’s population, 
most of its economic activity and the majority of energy-related 
emissions. The role of cities in reducing emissions and protecting 
their inhabitants is therefore central to effective climate policies.

Sea-Level Rise
Two-thirds of cities with populations above 
5 million are located in the Low Elevation Coastal 
Zone. Rising sea levels and storm surge flooding 
could have widespread effects on populations, 
property, and ecosystems, presenting threats to 
commerce, business and livelihoods.   

Food Insecurity
All aspects of food security are potentially 
affected by climate change, including access 
to food, food utilisation and price stability. Climate 
change is likely to cause food production in some 
regions (including the ocean due to warming and 
acidification) to decline. 

Extreme Weather Events
Changes in extreme rainfall could cause the 
amount of sewage released to the environment from 
combined sewage overflow spills and flooding to 
increase by 40% in some cities. Inland flooding is 
often made worse by uncontrolled city development.

Increased Temperatures
The mean temperature rise in some cities could 
be over 4°C by 2100, with peak seasonal temperatures 
even higher. More hot days will exacerbate urban 
heat island effects, resulting in more heat-related 
health problems and, possibly, air pollution. 

Freshwater Availability
Risks to freshwater resources, such as drought, 
can cause shortages of drinking water, electricity 
outages, water-related diseases (through use of 
contaminated water), higher   food prices and increased 
food insecurity from reduced agricultural supplies.

IMPACTS

Climate change is expected 
to affect numerous aspects 
of urban life.
 

ADAPTATIONS 
Responses include: (A) improving early 
warning systems, (B) strengthening 
coastal infrastructure, a significant degree 
of rezoning (including relocation of critical 
services), (C) and evacuation and crisis 
response management.

ADAPTATIONS 
Local responses include support for urban and 
peri-urban agriculture, (D) green roofs, local 
markets and enhanced social (food) safety nets. 
(E) Develop alternative food sources, including 
inland aquaculture, to replace ocean-based 
resources under threat.

ADAPTATIONS   
Responses include strengthening 
infrastructure, (F) localised migration, 
wastewater, stormwater and runoff 
infrastructure and management, and
better emergency measures including 
(G) stockpiling fuel, water and food.

ADAPTATIONS 
Development of urban planning heat manage-
ment strategies, (H) including green zones, 
wind corridors, green roofs and water features. 
(I) Building codes will need to be improved, and 
the infrastructure used by vulnerable parts of the 
population will need to be made more resilient.

ADAPTATIONS  
Options include (J) encouraging water 
recycling and grey water use, improving 
runoff management and developing 
new/alternative water sources, (K) storage 
facilities and autonomously powered water 
management and treatment infrastructure.

Adaptation is possible if 
complex, but cheaper in the 
long run than doing nothing. 
How cities adapt to the 
effects of climate change 
will vary enormously.

Energy Supply
Reductions in greenhouse gas (GHG) emissions 
can be achieved by the use of low-carbon 
technologies including renewables, nuclear, and 
carbon capture and storage.  Switching from coal 
to gas can be a bridging solution.

Transport
Emissions can be reduced by avoiding journeys, 
shifting to low-carbon transport systems, enhancing 
vehicle and engine efficiency, and reducing the 
carbon intensity of fuels by substituting oil-based 
products with natural gas, bio-methane or biofuels, 
or with electricity or hydrogen produced from low 
GHG sources. 

Buildings
Retrofitting existing buildings can reduce heating 
energy requirements by 50–75% in single-family 
housing and 50–90% in multi-family housing at 
costs of about US Dollar 100 to 400 per square metre. 
In contrast, substantial new construction in fast-grow-
ing regions presents a great mitigation opportunity as 
emissions can be virtually eliminated for new builds.

Energy Demand
Increasing the efficiency of buildings, appliances 
and distribution networks will reduce energy 
demand. Changes in the awareness and 
behaviour of residents can also reduce demand. 
Projections suggest demand may be reduced by 
up to 20% in the short term and 50% by 2050.

Low Carbon Cities
Options for rapidly developing cities focus on 
shaping their urban and infrastructure development 
trajectories. For mature cities, options lie in urban 
regeneration (compact, mixed-use development that 
shortens journeys, promotes transit/walking/cycling, 
and adaptive reuse of buildings) and rehabilitation 
and/or conversion to energy-efficient building designs.

Policy Instruments
Approaches include co-locating high residential with 
high employment densities, achieving high land-use 
mixes, investing in public transit. The best plans for 
advancing sustainable urbanisation and low carbon 
development, especially in fast-growing parts of the 
world requires political will and institutional capacity.

Cities account for 
37–49% of global 
GHG emissions

Urban infrastructure 
accounts for over 70% 
of global energy use 

Over 64% of the world population 
to live in cities by 2050, significantly 
increasing energy use for infrastructure

New infrastructure and land-
use policies could reduce GHG 
emissions by 20–50% by 2050

Mitigation efforts can have positive impacts for generations to come 

Key Findings from the Intergovernmental Panel on Climate Change (IPCC) Fifth Assessment Report (AR5)      For more information please visit cisl.cam.ac.uk/ipcc 
Climate Change - Everyone's Business    Implications for Cities

P8 CLIMATE: EVERYONE'S BUSINESS IMPLICATIONS FOR CITIES P9

SEA LEVEL RISE
Many cities will 
have to 
reconstruct their 
shores in order to 
cope with this 
problem. Millions 
of dollars will 
have to be spent

FOOD INSECURITY
Due to the effect of 
climate change on 
agriculture, cites 
may face shortage 
of food and/or 
decrease in food 
quality

EXTREME 
WEATHER EVENTS
Stronger storms, 
will provoke 
runoffs, flooding, 
leading to the 
spent of millions of 
dollars

INCREASED 
TEMPERATURE
Higher 
temperature will 
lead to increased 
mortality of old 
and youngest. Also 
increase of vector-
based diseases

FRESH WATER 
AVAILABILITY
One of the most 
disastrous  effects 
of Climate Change. 
Turns life 
impossible, leading 
to a crash of most 
of the cities life and 
businesses



COSTS AND ECONOMICAL ISSUES RELATED TO THE 
IMPACT OF CLIMATE CHANGE ON CITIES

NATURE CLIMATE CHANGE DOI: 10.1038/NCLIMATE2944 LETTERS
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Figure 1 | Megacity spend on adaptation and resilience to climate change
in 2014/15. a, Total spend (£million). b, Spend as a percentage of city’s
GDP (GDPc). c, Spend per capita (£).

in approach by developing country cities is significant given the
large and rapidly growing population of these cities (the greatest
urban population growth to 2050 will be in China, India, Nigeria
and Indonesia3), and therefore the number of people vulnerable
to future climate change risks. For example, proportionally the
spend in Jakarta (the most populous city in Southeast Asia,
with a population of 9.6 million17) is less than 50% of Beijing’s.
Beijing’s higher spend compared with other cities of emerging
and developing economies is notable. It is perhaps influenced by
strong centralized policy frameworks in China. Since 2007, the
Chinese government has developed a national policy framework
that has included climate change adaptation in both urban and
rural areas. With a determined central government campaign
to position local governments as key actors for legislating for
and responding to climate change, by 2010 all provinces had
drawn up a climate change adaptation plan and have their own
task forces18.

It is worth considering the significance of the spend in the
adaptation economy in relation to the size of the city’s population.
Figure 1c shows the vast di�erences in spend per capita. Even taking
into account the small population of Paris’ city proper, the range
from £4.71 per capita for Addis Ababa to £193.38 per capita for
New York is significant. These figures demonstrate that in absolute,
proportional and per capita terms (variations in purchasing
power, and access to technology and resources notwithstanding),
there are large di�erences in the scale of adaptation responses
between these di�erent cities. Although cities in developing
countries certainly have greater competing needs for their budgets,
this puts further weight behind the suggestion that adaptation
responses track capital to be protected rather than people to
be protected.

Figure 2 shows the breakdown of how the money is allocated
to climate change adaptation. In the developing and emerging
cities (apart from Beijing), greater proportions of the adaptation
economy are derived from the ‘agriculture and forestry’ and ‘natural
environment’ subsectors. In addition, Addis Ababa and Lagos also
have higher proportional spends on the ‘health’ subsector, whereas
Beijing, London, New York and Paris spend more proportionally
on ‘energy’, ‘water’ and ‘professional services’. One exception is
the relatively high proportion of professional services in Addis
Ababa, which we suggest may be due to the sensitivity of the
percentages due to the very low total spend on the adaptation
economy in that city. The ‘built environment’ subsector is an
interesting comparison as percentages are fairly similar between
developed and developing economies, apart from Beijing; where it
is nearly 50% of the spend on adaptation to climate change. Beijing
also has the lowest proportional spend on the natural environment
and, perhaps surprisingly, the ‘information and communication
technologies’ (ICT) subsectors. The greater spend on agriculture
and forestry, the natural environment and in some cases health
demonstrates the very di�erent profile of needs in developing
country cities compared with established global financial centres,
where professional services, built environment, energy and water
dominate. The last two perhaps are significant in providing high-
consumption, high-comfort lifestyles in developed megacities.

Given the di�erences in sectoral breakdown, the vast gap in
overall spend on adaptation and resilience to climate change
and the di�erences in proportional spend, there are perhaps
some suggestions that megacities in developing and emerging
economies do not have su�cient resources at present to adequately
deliver adaptation for their current and future populations. This is
especially cause for concern when the projected future populations
of cities such as Jakarta or Lagos are taken into consideration.

One of the most important subsectors is likely to be ‘disas-
ter preparedness in relation to climate change’, and it is very
clear that spend in this subsector is considerably lower in cities
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Table 1 |Growth in the adaptation economy between 2008/09 and 2014/15.

City Spend (£million) Annual growth (%) Spend (£million) 2008/09–2014/15 average
annual growth (%)2008/09 2009/10 2010/11 2011/12 2012/13 2013/14 2014/15 2014/15

New York 1,275.50 3.15 3.41 3.71 4.27 5.62 4.53 1,624.39 4.11
London 786.31 3.07 3.38 3.54 4.20 5.30 4.14 991.32 3.94
Paris 712.03 3.09 3.34 3.69 6.68 2.89 4.51 902.25 4.03
Beijing 665.97 3.00 3.34 3.60 5.53 5.38 4.50 853.36 4.22
Mexico City 493.53 3.11 3.37 3.64 4.21 3.06 5.37 617.01 3.79
São Paulo 485.23 3.08 3.36 3.72 5.63 3.54 8.53 614.71 4.02
Mumbai 264.36 3.12 3.36 3.69 2.62 3.56 5.90 328.79 3.70
Jakarta 114.93 3.28 3.34 3.73 5.06 3.81 6.02 147.14 4.20
Lagos 44.42 2.88 3.50 3.70 �5.76 5.44 6.85 52.08 2.69
Addis Ababa 15.18 2.83 3.84 4.07 �25.78 9.74 9.68 15.07 �0.12

growth occurring over the past 7 years (Table 1). The sector
remains volatile in less developed cities; in 2012/13 support for
large adaptation programmes ended in Addis Ababa and Lagos
(see Table 1). There are, however, encouraging signs, with strong
growth in recent years in most developed and developing cities.
The lower average annual growth figures for Addis Ababa and
Lagos, and greater dependence on individual funding projects in
these cities, suggests that a continued focus on climate change
adaptation for developing countries and at-risk populations will
be important.

The policy attention given to adaptation to climate change is
relatively recent but despite this there is evidence that the adaptation
economy has managed to maintain a significant and stable level of
growth throughout the global recession in most cities. Recognizing
that spend on climate change adaptation activities is likely to be a
social and political choice, as such funds cannot be spent on other
uses, this suggests that most governments managed to maintain
a generally healthy economic environment for these activities in
a di�cult economic climate. The adaptation economy, defined as
adaptation and resilience to climate change activities, is still a small
part of the global economy, but its political and environmental
importance is likely to rise. The adaptation economy is di�cult
to define, and thus to measure. It is likely to change in character
rapidly as new activities are identified; however, this lack of defined
identity does o�er opportunities for cities and urban areas to
develop specialisms and competitive advantages. The increasing
awareness of the vulnerabilities of growing cities to extreme weather
as a result of a changing climate may contribute momentum to the
city-based development of new adaptation economy activities. We
suggest that thismethodology provides information and feedback to
policymakers regarding the development of the economic responses
to the challenge of adapting to climate change, where no such data
have previously been available. As the importance of adaptation
for global megacities continues to grow, the availability of such
information will be of vital importance to policymakers. Further
research will be required to examine each city’s adaptation response
in greater detail and develop more detailed policy advice on a case-
by-case basis.

The di�erences in spend on adaptation to climate change
between the cities in the study as a percentage of GDPc and
on a per capita basis do show some cause for concern. Mexico
City, São Paulo, Mumbai, Jakarta, Lagos and Addis Ababa all
spend less than half as much as Beijing as a percentage of GDPc.
Jakarta, Lagos and Addis Ababa spend less than one-tenth per
capita, compared with New York. These cities face much greater
competing needs for expenditure, but the evidence seems to suggest
that current adaptation responses may be largely influenced by
market-based responses to protecting physical capital, rather than
at-risk populations. In particular, spend on disaster preparedness
in relation to climate change, for example, is very low in cities

that, owing to present and future population pressures and their
geographical locations, are likely to be vulnerable to a range of
climate change risks. International organizations, as well as national
governments,must: ensure that climate change adaptation remains a
priority, continue to provide policy support for growth in economic
sectors relating to climate change adaptation and ensure that
adequate and consistent funding is available to cities in developing
and emerging economies.

Methods
Methods and any associated references are available in the online
version of the paper.
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PERCEPTION OF ARBORIZATION
(GVI – TREEPEDIA %) 
EM 26 CIDADES GLOBAIS

Treepedia and INACITY uses Google Street View (GSV) para calculate the Green View Index (GVI)
By using GSV, GVI gives an account of the urban arborization

X Li, C Zhang, W Li, R Ricard, Q Meng, W Zhang (2015). Assessing street-level urban greenery using Google Street View and a modified green view index. Urban Forestry & Urban Greening 14 (3), 675-685
I Seiferling, N Naikc, C Ratti, R Proulx (2017). Green streets − Quantifying and mapping urban trees with street-level imagery and computer vision. Landscape and Urban Planning 165: 93–101
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(called INACITY)
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Considerando arbitrariamente uma 
árvore grande adulta com uma área da 
copa de aproximadamente 6X6 m, a área 
equivalente a uma árvore seria de 36m2. 
Neste caso, poucas áreas de SP seriam 
satisfatórias considerando 1 árvore para 
cada 2 habitantes em SP por causa dos 
prédios.

Se considerarmos a meta de atingir pelo 
menos 1 árvore por habitante como 
razoável teríamos que:
1) Multiplicar por 7 em média o ICV nas 

áreas em preto
2) Aumentar 3,5 vezes o ICV nas áreas 
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3) Dobrar ICV nas áreas em azul

METAS PARA AUMENTAR AS ÁREAS VERDES EM SÃO PAULO
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The 79 km2 of the preserved 
Cantareira Forest add 12 Tietê
Rivers to the city of São Paulo

Adaptado de Buckeridge, M. 2015, Árvores urbanas em
São Paulo: Planejamento, Economia e Água.
Revista de Estudos Avançados (29) 84

The 650,000 trees of São Paulo are 
equivalent to 15% of the River 
Pinheiros and 3% of the River 

Tietê



SP 2030
Crossing the 

1,5oC planet treshold

Sustainable São Paulo
SSP1

- Symmetric Tree Cover
- Low Violence
- Inequality falling
- High level of Health
- High Renewables
- High Cultural Level
- Low Corruption

Unequal São Paulo
SSP4

- Asymmetric Tree Cover
- Violence without control
- Inequality rising
- Health only for the rich
- High fossil fuel
- Low Cultural Level
- High Corruption

São Paulo  2017
SSP2-SSP4

- Asymmetric Tree Cover
- High Violence
- High Inequality
- Low level of Health
- Renewables falling
- High Cultural Level
- High Corruption

ROUTES TO THE FUTURE FOR
SÃO PAULO 2050

?

Note that São Paulo has already crossed the 
temperature transition (it is above 2oC). Thus, it 
serves as a “laboratory” for other cities
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