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India Economy-Energy-Emissions Trends
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Modeling Framework
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Integrated Modeling Framework
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AIM CGE Framework
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India AIM CGE Data Structure

1. Indian I/O Table (1998-99)
• 115 X 115 Commodity

2. Aggregated to
• 8 Sector X 8 Sector

• 5 Energy Sectors
• Coal, Oil, Gas, Nuclear, Renewable

• 3 Production Sectors
• Agriculture, Manufacturing, Services

3. Exogenous Inputs
• Carbon Tax trajectory
• Fossil fuel prices
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Energy Economy Environment System
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End-Use Demand Projection Model
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AIM SNAPSHOT
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Base Case Projections
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Base Scenario: Assumptions

Base Scenario

1. GDP 
• Ann. Growth Rate: 7.2% from 2005-50

• 2050 Economy: 23 times larger than 2005

2. Population 
• 2000: 1021 Million

• 2050: 1593 Million

3. 650 ppmv CO2e Concentration 
Stabilization (or 550 CO2)

4. 4.7 W/m2 Radiative Forcing
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Future Energy Mix: India 
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Future Carbon Emissions: India
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LCS through Conventional 
Climate Centric Vision
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Alternate Development Visions

Stabilization Target and Visions

1. Global Stabilization Target Assumption:

• 550 ppmv CO2e Concentration

• 3.4 W/m2

• @ 3o C temperature increase (50:50)

2. Two Development Pathways for India: 
(with same total CO2 emissions from 2005 to 2050)

1. Conventional Vision: Climate Actions at Margin of 
Conventional Development path

2. ‘Sustainability’ Vision: Aligning Climate Actions with 
Mainstream Development Actions

What path shall best deliver national development 
goals while fulfilling Climate Commitments?
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LCS via Climate Centric Actions

Carbon Market 

Technologies

Energy Resources

Universal Participation

Market Structure/ Rules

Allocation of Rights

Modify Preferences

Competition/ Trade 

Energy-Mix Mandates

Tech Transfer  

Cooperative R&D

Remove Market Barriers

TargetInterventionsDriversAim

Forecasting

Stabilization 
at Minimum 
GDP Loss

Global 
Greenhouse Gas 
Concentration 
Stabilization 



Indian Institute of Management, Ahmedabad, India

1. Top-down/Supply-side actions

2. High Carbon Price as main instrument

3. Climate Focused Technology Push

Vision I: Climate Centric Scenario
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LCS with Sustainability
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India: National Climate Change Action Plan

8 National Missions:

1. Solar Energy (100 MW PV/yr; 1000 MW Thermal by 2017)

2. Enhanced energy efficiency (10000 MW saving by 2012)

3. Sustainable habitat

4. Water Sector (20% water use efficiency improvement)

5. Sustaining the Himalayan eco-system 

6. A “Green India” (6 Mil. Hectare afforestation; Forest cover from 23 to 33%)

7. Sustainable agriculture

8. Strategic knowledge for climate change
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Low 
Carbon 
Society
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1. Low Carbon Price

2. Bottom-up/Demand-side Actions

3. Behavioural Change

4. Diverse Technology Portfolio
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Sustainable Cities: Planning and  Infrastructures

• Land-use Planning

• Building Choices

• Infrastructures

• Service Networks 

Technologies for Train 
Corridors

Bus Rapid Transport System
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Dematerialization 
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Co-benefits of Energy Choices

CoCo--benefits of Southbenefits of South--Asia Asia 

Integrated EnergyIntegrated Energy--Water MarketWater Market

0.031050 Million TonSO2

0.98359Total

0.08285.1 Billion TonCO2 Equiv.

0.8732160 Exa JouleEnergy

% GDP$ BillionBenefit (Saving) 
Cumulative from 2010 to 2030

Spill-over Benefits / Co-Benefits

• More Water for Food Production (MDG1)

• 16 GW additional Hydropower (MDG1&7)

• Flood control (MDG1&7)

• Lower energy prices would enhance 
competitiveness of regional industries 
(MDG1)

MDG 1: Eradicate extreme poverty and hunger, MDG 7: Environmental Sustainability
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LCS with Lower Carbon Prices

Base Case

Conventional 
Society 

Sustainable Society
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Climate Change Impacts 
and Adaptation
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Water Availability: DELHI
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Water Availability: DELHI

Existing and Envisaged Water Sources for Delhi (without Climate Change)

Water Supply from Various Sources
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Water Availability: DELHI

Existing and Envisaged Water Sources for Delhi under Climate Change

Water Supply from Various Sources Under Climate Change
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LCS Scenarios and Modeling: 
Next Plans
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Sustainability: Domains, Elements and Actions

Sustainability 
Domains

Domain
Typologies

Actions/Instruments
(Examples)

How can 
preferences be 
shaped & aligned 
with sustainability 

goals?

What are the drivers 
of key socio-politico-

economic 
development 
processes? 

Processes/ 
Institutions

How do human 
and natural 

systems evolve? 
How do they 
interact?

How to sustain & 
enhance capital 

stocks in interest of 
present & future 
generations?

Capital 
Stocks

Systems

• Natural

• Man-made

• Human

• Social

• Globalization

• Urbanization

• Industrialization

• Public

• Private/Personal

• Community

Conservation, Tax

Design, Standards

Investments, Access

Awareness, Media 

Water Management, Trade

Cap & Trade, Eco-funds

Market Reforms, Tariffs 

Zoning, User Charges 

Competition, R&D

Social Security

Choices, Freedoms 

• Human (e.g. 
Food System)

• Natural (e.g. 
Environment)

Preferences

Key Elements
(Examples)

Natural Resources, Ecology

Buildings, Infrastructures

Education, Health

Institutions, Social Networks

Diets, Technologies

Climate Change, Bio-diversity

Trade, Migration

Urban Planning, Regulations 

Industry Structure, Innovation

Rights, Equity, Public Goods

Lifestyle, Savings

Norms, Customs, Traditions Dialogue, Media 
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LCS Scenarios: Next Step

Conventional Sustainability

LCS  Scenarios with 
Stabilization Targets

Baseline

Stabilization
Targets

Scenarios

Geography 
Level

2.68.4 2.68.44.6 4.6

Radiative Forcing
W/m2

Global Regional National Global Regional National
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• LCS Scenarios to focus on:
– Behavioral Changes, Innovations and Co-benefits

– Up-front decisions to avoid long-term lock-ins

• Sustaining Capital Stocks
– Natural, Man-made, Human & Social

• Use Systems Approach for Analysis
– Integration, Holistic/Long-term Vision, Dynamic Assessment

• Interventions to influence Drivers of Change
– Assess and influence Processes

– Institutions (to reduce transaction costs/risks and to sustain change)

• Shaping Stakeholder and Societal Preferences
– Information, Awareness, Debates to arrived at informed choices

Next Plan: LCS Scenarios with Sustainability
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•Mainstream climate actions in development plans
– Include sustainability policies in Baseline 

– Pay attention to that avoids lock-ins into high emissions paths

– Ensure bottom-up actions coordinate with top-down vision and policies

•Model ‘Co-benefits’ and ‘Co-operation’: 

– Co-benefits as a positive-sum game 

– AIM achieving LCS that meets global target at Low Carbon Price

– Focus on behavior and drivers that deliver Low Energy and Emissions Future

•Model exclusive climate-centric actions for stabilization 
which are needed beyond sustainability policies

•Model adaptation to residual climate change, though in 
Low Carbon World climate risks shall be much lower

Next Plan: Modeling LCS with Sustainability

Thank you


