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GNI

GHG

Turning 
point in 
world 
historyΧΦ

GHG 
going 
DOWN, 

Wealth 
going 
UP

Decoupling wealth and 
greenhouse emissions is 
happening 



No longer is the climate and SDG agenda 
competing with the economic development 
ŀƎŜƴŘŀΧΧ
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Cycling has 
now 
outstripped 
car use in 
Copenhagen 
and not 
harmed the 
economy
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80%less CO2 
by 2050
to avert 
climate 
disaster

Paris 
Agreement!

The challengeé.



Hurricane 
Harvey



Bangladesh 2/3rds under water 
ς40 million impacted



Even with Paris Agreement we will get 
2C rise
Coral reefs will disappear



Coral Reefsébleach due to ocean 

absorbing CO2 and lowering pH.



²Ŝ Ƴǳǎǘ Řƻ ōŜǘǘŜǊΣ ǉǳƛŎƪŜǊΧ



Now 
the goal 
must be 
1.5CΧ



²Ƙŀǘ ǿƛƭƭ ƛǘ ǘŀƪŜΧΦ

1. /ƻƴǘƛƴǳŜŘ ŘŜŎƻǳǇƭƛƴƎΧΦŀŎŎŜƭŜǊŀǘƛƴƎ ƛƴ ŜƳŜǊƎƛƴƎ ŎƛǘƛŜǎ ōȅ ƭŜŀǇŦǊƻƎ 
development.

2. Moving to 100% renewables power.

3. Electrifying everything, especially transport.

4. Industrial fuels and international transport breakthroughs.

5. /ŀǊōƻƴ ǎŜǉǳŜǎǘǊŀǘƛƻƴ ƛƴ ŦƻǊŜǎǘǊȅ ŀƴŘ ŀƎǊƛŎǳƭǘǳǊŜ bh¢ {waΧ

wŀƛƭǿŀȅǎ Ƴǳǎǘ ōŜ ŀ ƳŀƧƻǊ Ŏŀǘŀƭȅǎǘ ŀƴŘ ŘǊƛǾŜǊΧΦƛƴ ǘƘŜ ŦƛǊǎǘ ǘƘǊŜŜΣ ƳŀȅōŜ 
the fourth too. 



Green TODs for recharging 9±Ωǎ ŀƴŘ 9ƭŜŎǘǊƛŎ ¢Ǌŀƴǎƛǘ

ÅStations should be where smart grids and renewables are 
fully integrated with green buildingsΧΦ



/ŀǎŜ ǎǘǳŘƛŜǎΧ



Bhutan ςintegrating GDP, GHG and GNH



.ƘǳǘŀƴΩǎ Trilemma

Åto be a self reliant economy and aid-free;

Åto remain carbon neutral (expand carbon sink);

Åto grow GNH status.

GNH
GGE

GNH = Gross National Happiness

GDP  = Gross Domestic Product

GGE  = Gross GHG Emission



GNH Vs. SDGs
9 domains of GNH 17 SDGs

Psychological well-being End poverty

Time Use End hunger

Health Ensure healthy lives

Education Ensure inclusive and equitable quality education

Cultural diversity and resilience Achieve gender equality

Living Standard Ensure availability and sustainable management of water and sanitation

Community vitality Ensure access to affordable, reliable, sustainable and modern energy

Ecological diversity and resilience
Promote sustained, inclusive and sustainable economic growth, full and productive 

employment and decent work for all

Good Governance Build resilient infrastructure

Reduce inequality

Make cities and human settlements inclusive, safe, resilient and sustainable

Ensure sustainable consumption and production patterns

Urgent action to combat climate change and its impacts

Conserve and sustainably use the oceans, seas and marine resources

Protect, restore and promote sustainable use of terrestrial ecosystems

Promote peaceful and inclusive societies

Global partnership for sustainable development



Gross National Happiness

Cultural 
Preservation

Governance
Environmental 
conservation

Equitable 
Economic 

Development

Å GNH is about holistic development and it does not reject GDP (RGoB, 1999);

Å The GNH development philosophy is the Bhutanese version of  the global concept of  sustainable 

development (RGoB, 2012).



GNH Index

(Source: Centre for Bhutan Studies, 2010 & 2015)



Bhutan: Carbon Neutral

Climate Action Tracker, 2015



Scenario ResidentialSector33% Servicesector 11% Transportsector19% Industrysector37%

BAU

(GDP growth rate

of 5.6% and

increasingto 7.8%

and sustaining at

5.6%until 2050)

Energydemand increaseswith the

increase in the number of

household;

Fuelwood usage is all end-uses

expectedto declineto 23% by 2050

following the declining rural

population;

Saturation level of households

with heating facility increasesfrom

50% in 2014 (NSB& ADB,2013) to

70%by2050;

Energy demand increases

with value added of the

commercialsector;

Fuelwood usage

expectedto decline;

Energydemand in passengertransport

increaseswith per capita GDPand that

for freight increases with the value

addedof the transportsector;

busshareincreasesfrom 15%to 25%

by2050;

air transport increasesfrom 20 to

25%by2050;

light dieseltruck shareincreasesfrom

17%to 30%by2050;

Energy demand increases

with value added of the

industrysector.

GNHstate Firewoodand keroseneused in the

building sectors reaches zero by

2030 and substituted by electricity

andbiogas.

Service sector GDP

increasesfrom 33%to 45%.

Walkingmeets 10% and light rail meets

30% of the passengertravel demandby

2050. Electricvehicleswere assumedto

penetrateat half the rate specifiedin the

2DSof (IEA,2016).

Industry sector GDP slows

down from 11.70% in 2014

to 10.70%by2050;

Move towards industrial

symbiosis;

HGDP Higheconomicoutlookof 10%in the mediumterm anddecliningto 5.6%by2050

KBS - Knowledge

basedsocietywith

high economic

outlook

Dirty fuels used in the building

sectorsreacheszeroand substituted

byelectricityandbiogas.

Share of service sector

increasesfrom 33%to 45%

Walking and light rail meets 10% and

30% of the passengertravel demand

respectivelyby2050;

Electric vehicles assumed to reach

followingshareby2050:

100%for 2-wheelers;

60%for light duty vehicles;

30%for busesandtrucks;

(this assumptions exceeds the rate

providedin the 2DSof IEA(2016).

GDPshareof industrysector

declines from 11.70% in

2014to 10.70%by2050;

Move towards industrial

symbiosis(Liu et al., 2011;

Morrow, Hasanbeigi,

Sathaye, & Xu,2014);

Scenarios 
for the 
future







aǳǎǘ ǊŜŘǳŎŜ ƻƛƭ ƎǊƻǿǘƘΧƘƻǿΚ 

ÅElectric vehicles

ÅElectric transit

ÅaƻǊŜ ŦƻŎǳǎŜŘ ŘŜǾŜƭƻǇƳŜƴǘ ƛƴ ¢h5ΩǎΦ



Useful for 
Thimphuas 
it goes from 
100,000 to 
400,000?



How economic value increases with earlier 
involvement of private investmentΧ.
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This is how we always built 
railways for nearly 100 
yearsΧ

Now we have a new demand 
maybe we can do it againΧ?



!ƴŘ ƴƻ ŘƛǎǊǳǇǘƛƻƴΧΦSydney LRT $120/km due to services rejuvenation



2%15)2%3 0!24.%23()0À¿] #epu $a]h
! jas s]u kb "qeh`ejc !qopn]he]j _epeao bkn pdaen hkjc pani ^]oa` kj l]npjanodeloÀ

Government
Å Framework

Å Facilitation

Å Risk guarantees

Community
Å Future visions

Å Political validation

Private Sector
Å Feasibility

- land development

- infrastructure

Å Finance and funding

Å Innovation

Local State

Federal

City

Deal



hǘƘŜǊ ǇǊƛǾŀǘŜ Ǌŀƛƭ ǎȅǎǘŜƳǎΧΦ

1. Japan

2. Hong Kong

3. Florida, Brightline



36

WEST PALM
BEACH
(1 hour)

FORT
LAUDERDALE
(30 minutes)

DOWNTO
WN
MIAMI

V First private 

passenger 

rail service 

V Designed to 

serve 

tourists, 

business 

travelers and 

Florida 

residents

V Stations in 

ORLAND
O
(3 
hours)

A NEW TRAVEL ALTERNATIVE FOR 
SOUTH FLORIDA



MIAMICENTRAL



+
INTEGRATION
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FORT LAUDERDALE 
STATION



Pearl District LRT paid for entirely through 
ƭŀƴŘ ŘŜǾŜƭƻǇƳŜƴǘΧΦ



Bangalore metro ςhow can it find 
alternative finance from land 
development



.ŀƴƎŀƭƻǊŜ ǿƻǊƪǎƘƻǇΧǘƻ ŎƻƴǎƛŘŜǊ 
innovative funding options to extend rail 
and options for helping the displaced poor



Success!
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Change in Socio economic Profile

Indicator
Local residential 

area

New build 
developments 
(Transit based 
housing)

Housing characteristics

Å Average home price () 35,00,000 80,00,000

Å Average rents () 3300 28500

Å Percentage of Owner occupied 

houses

30.07 66.01

Vehicle ownership rate per household

Å Two wheeler 0.30 0.34

Å Car 0.05 1.11

bŜŜŘ ǇƻƭƛŎƛŜǎ ǘƻ ŀǾƻƛŘ ƭƻǎǎ ƻŦ ǘǊŀŘƛǘƛƻƴŀƭ ŀǊŜŀǎ ǘƻ ƎŜƴǘǊƛŦƛŎŀǘƛƻƴΧ



YŜȅ ŎƻƴŎƭǳǎƛƻƴǎΧ.ŀƴƎŀƭƻǊŜ

ÅDESIGN worked well

ÅDELIBERATION worked brilliantly

ÅDELIVERY could now work if we can produce a template for delivery 
including policies to keep affordable housing and build a proportion in 
ŀƴȅ ƴŜǿ ōǳƛƭŘ ¢h5ΩǎΦ



Increasing density decreases car dependence 
but is it greener?  Case Study of Singapore



Biophilicdesign ςgreening buildings



9 h ²ƛƭǎƻƴ ΨBiophiliaΩ ςhuman beings need 
nature
Tim BeatleyΨBiophillic/ƛǘƛŜǎΩ ςwe need a daily dose of nature


