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Introduction: Global Warming & Climate Change 

Initiatives
Effects of Global Warming
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GHGs GWP Sources

CO2 1
Fossil fuel combustion, deforestation; 

agriculture

CH4 21
Agriculture, land use change, biomass 

burning, land fills

N2O 310
Fossil fuel combustion,  agriculture; 

industrial

HFCs 6,500-9,200 Industrial / manufacturing

PFCs 11,700 Industrial / manufacturing

SF6 23,900 Electricity transmission, manufacturing
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Background on Kyoto Protocol and Copenhagen Meet

• Action to be taken to limit temperature increases to 2 degrees Celsius.

• Developed countries to provide financial resources and technology to support adaptation in developing countries.

• Developing countries to report their national emissions inventory every two years, based on domestic measurement, 

reporting and verification (MRV).

• Developed countries to provide new and additional sources of public and private financing for mitigation and adaptation in 

developing countries.  

• “Technology Mechanism” to be created to support development and transfer of technology.

• Many developed countries have already announced their emission reduction targets.

• Accord will be assessed in 2015 to consider strengthening the goal.
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Kyoto protocol - Establishes three mechanisms to supplement 

national actions to achieve real, long term, measurable and cost 

effective GHG reductions:

Clean Development Mechanism (óCDMô)

International Emission Trading („IET‟)

Joint Implementation („JI‟)

• Legally binding emission reduction targets for GHGs only 

for Annex-1 (i.e., developed ) countries

• Aim of reducing overall GHG emissions by at least 5.2% 

below 1990 levels in 2008-2012 commitment period

Developed 

Country Govt/ 

Pvt. Sector

Developing 

Country GHG 

Abatement Project

Carbon 

Credits

Sale 

proceeds
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Structure of the Carbon Market
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General Structure of the Carbon Market

Voluntary Market

Carbon Neutrality 
Standard

CN Protocol

Carbon Credit Standards

Allowances

CFI‟s (CCX)

Project Based 
Credits

Plan Vivo

CCBA

Gold Standard

VCS

VER

Regulatory Market

Allowances

EUA‟S

AAU‟s

Project Based Credits

CER‟s

ERU‟s

Abbreviations:

CCBA- Climate, Community & 

Biodiversity

Allowance

VCS-Voluntary Carbon Standard

VER- Verified Emission Reductions

CFI-Carbon Finance Instruments

CCX- Chicago Climate Exchange

CN- Carbon Neutral

CER- Certified Emission Reduction

AAU- Assigned Amount Unit

ERU- Emission Reduction Unit

EUA-European Union Allowance

•Adoption of EU Climate & Energy package (20% below 1990 levels by 2020), which 

guarantees a level of carbon market continuity beyond 2012. 

•Regional Greenhouse Gas Initiative (RGGI), the first mandatory, market-based effort in 

the United States to reduce greenhouse gas emissions, under which 10 Northeastern 

and Mid-Atlantic states have capped and will reduce CO2 emissions from the power 

sector 10% by 2018.

Carbon Market post 2012
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Carbon Pricing
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Contribution of Built Environment to Global Warming

• Construction industry in India growing rapidly at a rate of 10% compared with the world average of 5.2%.

• Commercial and residential sectors continue to be a major market for the construction industry in India.

• According to Indian Green Building Council (IGBC) report, buildings in India annually consume more 

than 20% of electricity. 

• United Nations Sustainable Buildings & Construction Initiative argues that buildings responsible for up to 

40% of total global greenhouse gas emissions –if you consider a building‟s lifespan, including 

construction, operation, maintenance, fit-outs and demolition. 

• Global projections of primary energy use for the buildings sector show a doubling, from 103EJ to 208EJ, 

between 1990 and 2020 in a baseline scenario (WEC, 1995a). 
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GHG Mitigation Opportunity in Real Estate Sector
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• Intergovernmental Panel on Climate Change 

(IPCC) Fourth Assessment Report, shows that 

global built environment industry provides more 

cost-effective greenhouse gas mitigation 

opportunities than any other industry or sector. 

• Commercial buildings sector, projected to grow at 

an average rate of 2.6% per year. 

• Demand for energy to run appliances such as TVs, 

air conditioning and heating units, refrigerators and 

mobile phone chargers will increase substantially 

as living standards rise in India. 

•Total specific energy consumption for conditioned buildings ranges from 80 kWh/m2/annum for domestic buildings to 

about 150 kWh/m2/annum for commercial buildings.  (Source: Energy Fact Sheet, India, 2007/2008. (Royal 

Institution of Chartered Surveyors UK, 2007), Page 9.)

•Around 60% of total energy used for a typical commercial building is in its HVAC system and 20% in lighting 

system

•This can be reduced by 30% and 40% for domestic and commercial buildings respectively through energy conscious 

design without compromising on level of comfort. 

•Conservation of energy in buildings through appropriate design, construction, operation and maintenance practices 

assumes prime importance. 



© 2010 Deloitte Touche Tohmatsu India Private Ltd

Tangible and Intangible Life-cycle Benefits of Green 

buildings
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Reducing design heat load in building which in turn

reduces power requirement of the HVAC system

• Orientation

• Envelope measures like Wall, Glazing, Fenestration, Shading, Skylighting, Roof

• Equipment & systems –Chillers, Air Handling Units with Heat Recovery Wheels

• Controls –BMS

Reducing variable heat load and electrical energy

consumption by equipping HVAC system to operate

at variable loads

- Variable air volume system

- VFD installation in

• Air Handling Units Fans

• Chilled Water Pumping System.

Reducing electricity consumption in lighting system

• Efficient fixtures

• Efficient lamps

• Daylight integration

• Photosensor and control system for dimming lighting fixtures

Reduced fossil fuel based electricity consumption

• Renewable energy generation on-site through waste gasification, wind turbines.

• Wheeling renewable energy from own wind farm at a site with high windpower

density
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Barriers to Green Building Development in India

• High cost of raw materials for a green building, in turn increasing the overall investment cost by up to 7% 

in comparison to that of a conventional building. 

• Important green materials such as composting toilet, waterless urinals, low VOC adhesives and 

sealants, certified carpets, certified woods and high albedo roof paints are not available indigenously 

and need to be imported (CII-Godrej GBC) 

• Additional capital investment in the installation of a building management system (BMS) for proper 

control, monitoring and recording of relevant parameters affecting energy performance of electro-

mechanical systems of the building. 

• Recurring expenses towards operations and maintenance of the energy efficient electrical and systems 

and the BMS.
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• Benefits of efficient building systems and 

design solutions will not be borne by those who 

bear the capital cost.

• Incentives to include efficient systems are 

removed - „split incentives‟. 

• Occupiers are reluctant to pay premium in 

rentals for leased spaces (Source:2009 

CoreNet Global and Jones Lang LaSalle global 

survey on Corporate Real Estate and 

Sustainability). 

• In order to attain occupancy in a competitive 

market, real estate developers would have to 

meet the prevailing market rates
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Applicability of Carbon Trading Concept to Green 

Buildings in India
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Core and Shell Green Buildings

•Projects where the developer controls design and construction of the entire core

and shell base building including MEP/FP systems, but has no control over the

design and construction of the tenant fit-out. Examples being commercial office

building,medical office building, retail center, warehouse, or lab facility.

•Projects that have limited control of the building systems, like in retail development.

Green Homes

•Where developer incurs substantial incremental investment, but cannot recover the

same from the end users.

• Developer has access to monitor and verify electrical energy savings on the basis

of metered values

Reduced Fossil Fuel based Electrical 

Energy Consumption

•Energy efficiency measures in HVAC and lighting systems

•Use of non-conventional energy

•Lower electricity consumption in lighting and air-conditioning compared to

conventional set-up

•Reduced electricity consumption will ultimately result in drawal of lesser amount of

electricity from a thermal power dominated electricity grid.

•Equivalent reduction in amount of GHG emissions in the form of CO2 released 

from generation of fossil fuel based thermal power in the regional grid mix

Split Incentives

•Benefits of efficient building systems and design solutions will not be borne by

those who bear the incremental capital cost and recurring expenses.

•Additional capital investment as well as recurring expenses are not recovered

through charging premium total occupancy rates

Small Sized Projects

•Several small projects resulting in electrical energy savings of around 500

MWh/annum, developed by an entity can be

•bundled as a single project or

• taken under Programme of Activities
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Carbon Trading Process under CDM
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Project

Identification
Documentation

(PIN & PDD)

Finding 

buyer

Host country

endorsement

PDD

validation

Contract with

buyer

Registration

with 

UNFCCC

Project

Construction

Project 

Operation

Generation of

Carbon credits
Verification/

Certification

UNFCCC / EB

Issues CERs

Buyer pays

Project proponent

PIN : Project Identification Note

PDD : Project Design Documentation

Availing the carbon credits 

through Regulatory Market-CDM
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Carbon Trading Process in case of Voluntary Emission 

Reductions
Registration and issuance process will take approximately 5-6 months to complete compared to CDM 

projects which take approximately 16-20 months
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Project

Identification

Documentation

(PD, Monitoring Report)

Validation by 

3rd party

Verification & 

Certification (as per 

specific standard)

Contract with 

buyers

Buyer pays

Project ProponentPD : Project Document

Validation 

Report

Verification Report/

VER Certification 

Statement

Submission of 

Verification 

Report, Certification 

Statement to 

relevant Registry

Certified VERs 

credited to PPôs holding 

account in relevant 

Registry
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Additionality Criteria
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Primary Check Points Description

CDM consideration

• CDM consideration to be done at the start of the project along with its 

documentary evidence

• Within 6 months from the date of start of real action on the project, CDM 

formalities must be initiated

Regulatory/Legal 

Compulsion There should be no regulatory/legal compulsion for the project. 

Additionality There should be a financial/ technological additionality making  project 

implementation difficult without carbon credits related benefits consideration. 

Common Practice 

Test To assess whether similar projects are seeking CDM 

**There should ideally be less than 2 years of a gap between the documented evidence that continuing and real actions were taken to secure

CDM status for the project activity. In case the gap between documented evidence is greater than 2 years and less than 3 years, sufficient

documentary evidence should be there to substantiate that continuing and real actions were taken to secure CDM status for the project activity
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Costs vs Benefits for Availing Carbon Credits
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One Time Fixed  Fee 
payable to Consultant for 
Facilitation in CDM 
Registration

One Time Fixed  Fee 
payable to Validation 
Agency

Fixed Cost 
for Project 

Registration 
with UNFCCC

Fee payable to Consultant 
for Facilitation in Issuance 
of Carbon Credits and 
Trading of the same

Fee payable to Verification 
Agency

Annual Cost 
for Issuance 

of Carbon 
Credits 

under a GHG  
Program

Potential Carbon Trading Benefits for a Gold rated Green Building in Eastern India

Electrical energy requirement in conventional IT 

building in Eastern Region (assumption - subject to 

change based on region)

0.0428 MWh/sq ft

Savings in electrical energy consumption due to 

efficient HVAC system in gold rated green building 

compared to a Conventional IT Space (subject to 

change based on actual design of building)

50 %

Savings in electrical energy consumption due to 

efficient HVAC system in gold rated green building
0.0214 MWh/sq ft

Net conditioned space for the Green Building 300000 sq ft

Savings in electrical energy consumption due to 

efficient HVAC system 
6414 MWh

Potential Emission Reductions 5388 t CO2 per annum

Potential revenue through sale of CERs (subject to 

change depending on compliance carbon market 

conditions)

37 INR lacs

**CER sale price assumed at 

an average of 11 Euro per 

tonne of CO2 as per 

prevailing market conditions 

in CDM driven carbon 

compliance market/ 1Euro @ 

63 
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Technopolis ïThe Worldôs First Green Building Project 

Registered under CDM
• Technopolis –Gold rated Green IT space in Kolkata

• Built up area - 517174 sq ft housing leased out open 

office spaces

• Primary energy saving –through energy efficiency 

measures in  HVAC system

• Additional capital investment of approximately INR 60 

million, over and above that required  to meet standards of 

a conventional IT space in the region with similar size

• Additional recurring expenditure in the form of annual 

operations and maintenance cost  to the tune of INR 2 

million for continuous efficient operation of the HVAC 

system
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Alternative

Electrical End-use Totals (kWh)

Electrical Plug 

Loads
Chiller Plant Cooling Tower

Chilled 

Water 

Circulation 

Pumps

AHUs

Total electricity 

consumption of the 

HVAC system per 

annum

Conventional  Building 4,120,022 8,084,944 0 549,125 3,474,910 16,229,001

Technopolis building as designed 4,120,022 2,646,941 396,286 99,942 593,304 7,856,495

8373 MWh reduction 
in electricity 

consumption in HVAC 
system of 

Technopolis

Estimated 7033 t CO2 
e/annum emission 

reductions

Potential CDM 
revenue of INR 4.8 

million/annum

Source: http://cdm.unfccc.int/UserManagement/FileStorage/2IN37DWSZ819BVLH5TRUFXEPGY6MO4

http://cdm.unfccc.int/UserManagement/FileStorage/2IN37DWSZ819BVLH5TRUFXEPGY6MO4
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