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Why Human Settlements?

Cities cover less than Cities cover less than 

1% of the world’s 

surface areasurface area

Yet cities consume 

some 75% of the 

50% of the world’s 

population live in 

some 75% of the 

world’s energy and 
are responsible for population live in 

cities (set to rise to 

60% by 2030)

p

80% per cent of 

greenhouse gas y )
emissions. 

Cities are major contributors to global climate change and can 
f

School of Planning and Architecture,  Bhopal, India

play a significant role in mitigation



Settlements: Sensitivity and Vulnerability

• Economically significant. However, not generally 
considered to be heavily affected by climate changeconsidered to be heavily affected by climate change. 

• Sensitivity to climatic variability and change is relatively 
l b f hi h it t d t i tlower because of a high capacity to adapt in response to 
changes in climate. 

• Especially vulnerable are informal settlements within 
urban areas, which tend to be built on hazardous sites 
and to be s sceptible to floods landslides and otherand to be susceptible to floods, landslides, and other 
climate-related disasters.

• Coastal Settlements and industry show a higher 
vulnerability.  

Climate stresses are superimposed on existing stresses
(multiple stresses)
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INDIAN SCENARIO
PRESENT AND FUTURE
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Demographic trends and projections

Share of Urban populationShare of Urban population

Source: Census 2001

Source: Mckinsey 2010
Growth of large cities in India

Million-plus Cities and Urban Agglomerations

Fast gro th and increasing n mber of rban centers is a ca se of concern
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Fast growth and increasing number of urban centers is a cause of concern



India: Commitments, Actions and Drivers

M i b i k S f l i l i ll i
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Many actions are being taken. Successful implementation equally important



LOW CARBON SOCIETY: BHOPALLOW CARBON SOCIETY: BHOPAL
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Developing Bhopal LCS Scenario 2035

• Methodology
– Quantification of scenario estimates

Narrative storylines of likely future– Narrative storylines of  likely future
– Description of sector-wise details  of likely p y

future 
Quantification of the macro economic– Quantification of the macro-economic 
considerations and social aspects

– Identification of possible effective policy 
measures

– Develop action plan for policy measures
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AIM/ExSS Model

Model Design Model  Applicationg
 A static, accounting type model
 Consists of simultaneous 

ti

pp
 Illustrate quantitative future 

snapshot of a area in question in 
equations

 Keep consistency using IO 
analysis

p q
order to DESIGN a LCS and 
evaluate its feasibility

 CO2 emissions from energy use 
focus

 Extendable to other sectors and

 Analyze relationship between 
socio-economic conditions and 
environmental load Extendable to other sectors and 

env. Loads
 Program : GAMS, Input & output: 

Excel

environmental load
 Define a portfolio of the measures 

to meet the environmental targetExcel

 Socio-economic  Environmental load  Low-carbon
Model Output

 Socio economic 
activity level

 Environmental load 
(emissions)

 Low carbon 
measures

Model Developed by: Dr. Kei Gomi, Kyoto University, Japan
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BHOPAL AN INTRODUCTIONBHOPAL – AN INTRODUCTION
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Bhopal, India
 The city is centrally located.
 Has composite climate representing 

 l  t f th  ta large part of the country.
 Physical features like large water 

body, hills and forests for analysis of y y
local variations.

 A million plus city, it can represent 
many large Indian cities.y g

 Old city with new development
 Whole district along with rural area 

taken as case studytaken as case study
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Drivers of Change

 Demographic Trends and Projection  Land use change

o Urban population has increased at
an average decadal growth rate of
over 70% in last 4 decades.

o The longer perspective and various

o The development plan area has
expanded as the density of many
wards has reached to more thano The longer perspective and various

estimates indicate that the city
would grow around 4.5 million by
2035.

o No of Household would grow by

400persons/hectare.
o The residential sector has doubled in

between 1991-2005 plan period.o No of Household would grow by
three times
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Estimates based on World Urbanization Prospects (Revised 2009) and UN 
mid term growth rates projections.
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Source: Bhopal Development Plan 1991, Draft 2005, Draft 2021
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Drivers of change

 Growing district economy  Transport growth trendsg y
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Energy Consumption Trends

 Fuel consumption is growing with  Electricity Consumption rise Fuel consumption is growing with 
rising human and vehicular 
population

4601000

 Electricity Consumption rise
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LCS VISION, TIMELINE AND ,
TARGET
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The Bhopal LCS vision

To be a sustainable low carbon city in line with 
national policiesnational policies

– Ready for future and resilient to change
– Conservation and green orient for quality of life
– Economic and social competitive clean and green industries
– Efficient transport system
– Community participation in city developmentCommunity participation in city development

• Time Horizon: Year 2035
Timeline and Reduction Target 

– To align city development plans and policies with 
national and global targets

• Reduction Target:• Reduction Target:
– 40% of 2035 BAU Emissions
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Shopping and Residential Area
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The Streets
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The Scenarios

• Business As Usual (BAU) scenario
– The present trend in Bhopal has been considered with existing technology 

and prevailing economic and demographic trends. The BAU scenario for 
future energy consumption and emissions projection in Bhopal envisagesfuture energy consumption and emissions projection in Bhopal envisages 
the continuum of present government policies, and capture forecast for 
various economic, demographic, land use and energy use indicators.

• Low Carbon Society (LCS) scenario
– For analysing the possibilities of reducing the GHG emissions in future, a 

t i bl d l t f t i i d h f Bh l th t isustainable development future scenario is drawn here for Bhopal,  that is 
expected to take  it towards Low Carbon Society. The energy 
consumption trajectory / emissions trajectory are drawn in all the sectors 
of Bhopal that would result from aggressive policies to promote demand 
side management, energy efficiency, development of renewable energy, 
and other policies to promote sustainable development .p p p
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Socio Economic Assumptions and Energy, Emission estimates 
AIM/ExSS Model Output
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SIMULATION RESULTS AND 
ANALYSISANALYSIS
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Energy Demand and GHG Emission
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Sector wise Mitigation Contribution
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GHG Emission Scenario and Mitigation Contribution
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LCS ACTIONS AND STRATEGY 
FORMULATIONFORMULATION
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Policy challenges

ResidentialResidential andand CommercialCommercial SectorSector
– fuel use varies from wood, biomass, charcoal to kerosene, electricity

and LPG depending on the income level.
– use of inefficient fuel and technologies is the primary cause for high

GHG d l l i iGHG and local emissions.
– lower rate of conversion to new technologies, as the alternative

inefficient fuel is freely and easily available and low preference for
energy efficient technologies over consumer durablesenergy efficient technologies over consumer durables.

– Inefficient building designs.
 TransportTransport SectorSector

f– limited network of roads
– high traffic density
– increasing number of private vehiclesg
– inadequate provisions for non motorized transport

 IndustrialIndustrial SectorSector
– large share of unorganised industrial activitieslarge share of unorganised industrial activities
– use of inefficient fuel and technologies
– low rate of conversion to new technologies
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Bhopal LCS: Seven Actions Concept
Action 1: 
Green 
GovernanceGovernance

Action 2: 
Holistic 
Habitat

Action 7: 
Rural 
Riches

Action 3: 
Sustainable 
Style

Action 6: 
Nurturing 
Nature

Action 4: 
Cellular 
City 

Action 5: 
Form and 
Flow City Flow

SECTORAL CONTRIBUTION

ACTIONS Residential Commercial Industry Passenger 
Transport

Freight 
Transport

1 GREEN GOVERNANCE
2 HOLISTIC HABITAT
3 SUSTAINABLE STYLE
4 CELLULAR CITY 
5 FORM AND FLOW 
6 NURTURING NATURE
7 RURAL RICHES

Next is Developing Road Map for LCS Actions for Bhopal
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Next is…Developing Road Map for LCS Actions for Bhopal



Barriers to LCS Pathways

 No common generalized policies can be g p
developed, Individual solutions are needed for 
each of the city

 Success depends on the participation of local 
government / people

 Almost no awareness in smaller cities
 Capacity building is slow and time takingy g g
 Good quality infrastructure and services are almost 

always necessary that are already stressed
 Development priorities may not be in line with LCS 

objectives
 Economic implications are not easy to anticipate
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Thanks.
mkapshe@gmail.com

For more information on LCS please visit http://2050 nies go jpFor more information on LCS please visit http://2050.nies.go.jp



Session Summary

• 1. Low Carbon Cities
– Why this session theme is important to realize low carbon development in Asia?Why this session theme is important to realize low carbon development in Asia? 
– What is the implication of this theme to low carbon development policy in Asia?
– How common is the theme throughout the region?

2 M j fi di• 2. Major findings:
– What are the major findings from the presentation / discussion?
– How are the state-of-the art areas in this research field?
– What kind of methodologies are useful for promoting research/ policy?
– What are the major barriers in research/applying research to low carbon development policy?

• 3 Research challenge:• 3. Research challenge:
– What are the frontiers that the research community should tackle now to move forward with the policy?
– What are the key data/ research item to apply research to real low carbon policy?
– How can the research community collaborate to take further steps ?

• 4. Collaboration:
Wh t ki d f ll b ti ( ith th i ti / b i / t) i d d t k it– What kinds of collaboration (with other organizations / business/ government) is needed to make it 

happen?

• 5 Conclusion
School of Planning and Architecture,  Bhopal, India

• 5. Conclusion


