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Introduction

Globalwarminghasresultedfrom risingaverageatmospheric
temperatures,which has causeda seriesof changesin the
Earth'sclimateand weathersystems. Ashumanscontinueto
release heat-trapping greenhouse gases (GHG) into the
atmosphere,these changescontinue to accelerate. Carbon
dioxide (CO2) is the most important anthropogenic
greenhousehasdue to its abundance. Thisgasalsohas the
ability to lingerin the atmospherefor thousandsof years.

CO2 emissionscan come from both natural and man-made
sources. On the one hand, the exhalation by most
multicellular living organisms under the animal kingdom
(includinghumans)involvesthe releaseof CO2 and leadsto
the naturalsourceof CO2 emissions. Onthe other handmany
manςmade activities contribute to CO2 emissionssuch as
transportation,mining,powergeneration,urbanizationetc..

The building sector, encompassesall the processesfrom
constructionthrough operation of built environments,up to
its occupancyand maintenancestage. The building sector's
boom in expansionhashada tremendousdirect and indirect
influence on the environment. The use of nonrenewable
energy resources, poor building design, and a lack of
sustainablethinking in urbanization have all stymied CO2

emissions.

The construction industry utilizes a huge quantity of
nonrenewableenergyand emits a significantamount of CO2

emissionin the environment. Buildingsaccount for around
39% of annual global CO2 emissions. Also, according to
reports, the buildingindustryaccountsfor more than a third
of overall energy consumption in both developed and
developingcountries. As a result, CO2 emission reduction
efforts are critical. To encourageCO2 emission reduction,
energyconservationplanningand the executionof methods
to decreasepotentialemissionsshouldbehighlighted.

Considering the impacts of climate change, world
governmenthas come together in recent years to try and
mitigate the damages caused. Kyoto Protocol, the Paris
Agreement and the recent COP26 are examplesof the
efforts beingput in by thesegovernments.
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As per the report by Climate ChangePerformanceIndex
(CCPI),an independent monitoring tool that provides
information on the ParisAgreementimplementationphase,
India has been ranked 10th amongst65 nations due to its
climatechangepoliciesandmitigatingplans.
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This comes as a result of the vision set for India by the 
IƻƴōΩƭŜPrime Minister, and the systematic implementation 
of steps taken to reduce emissions. India has pledged to be a 
Net Zero emission nation by the year 2070 in COP 26. The 
same is reflected in our NDC (Nationally Determined 
Contribution) goals as follows:
ÅFirst- India will take its non-fossil energy capacity to 500 

GW by 2030.
ÅSecond- India will meet 50 percent of its energy 

requirements from renewable energy by 2030.
ÅThird- India will reduce the total projected carbon 

emissions by one billion tonnesfrom now till 2030.
ÅFourth- By 2030, India will reduce the carbon intensity of 

its economy by more than 45 percent.
ÅFifth- by the year 2070, India will achieve the target of Net 

Zero
Currently,most of LƴŘƛŀΩǎstates and union territories have
submitted respectiveStateAction Planson ClimateChange,
which complementLƴŘƛŀΩǎNational Action Plan on Climate
Change(NAPCC).

One of the methods to accelerate incentives for carbon
reduction globally is through Carbonmarkets, an effective
and inexpensiveinstrument for climate changemitigation.
Theyconvert Carbonemissionsreduction and removal into
tradable assets. Togetherwith other instrumentsfor pricing
greenhousegasemissions,such as CO2 taxes, they provide
incentives for climate-friendly investment. Currently there
are two types of Carbonmarkets,Compliancemarketsand
voluntary markets. Compliancemarkets are mandatory set
by the governmentsand hence have higher participation
amongst the large companiescompared to the voluntary
markets. The Carbonmarket sector hasseena tremendous
growth in the year2021, with a marketvalueof $851Billion.
Another empirical method to reverse the amount of CO2

gassespresent in the atmosphereis by Carbonsequencing.
There are currently two methods of Carbonsequencingς
Geologicaland biological. Geologiccarbon sequestrationis
the processof storing carbondioxide(CO2 ) in underground
geologicformations. The CO2 is usuallypressurizeduntil it
becomesa liquid, and then it is injected into porous rock
formationsin geologicbasins. Thismethod of carbonstorage
is alsosometimesa part of enhancedoil recovery,otherwise
known as tertiary recovery,becauseit is typicallyusedlater
in the life of a producing oil well. Biologic carbon
sequestration refers to storage of atmospheric carbon in
vegetation,soils,woodyproducts,andaquaticenvironments.
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For example, by encouraging the growth of plantsτ
particularly larger plants like treesτadvocatesof biologic
sequestration hope to help remove CO2 from the
atmosphere.

In order to quantify the efforts taken by different
organisationsand individuals to contribute to reduction in
carbon emissions,Carbon calculation is carried out .The
calculation of carbon footprint is the standard way of
measuringand reporting the environmental impact that a
person, building, land or a structure, has on the
environment. Thecarbonfootprint calculatorfunction bases
calculationson the three environmental scopes,including
the followingcomponents:
ÅOn-siteenergyproductionandother industrialactivities
ÅAreaof facilitiesandpercentof occupancy
ÅFacilityenergyuse such as electricity, gas,coal, oil, and

renewable
ÅTravelsuchasplane,rail, vehicle
ÅWastegenerated
ÅPersonalhabitsrelated to food preference,shoppingand

individualawareness

Introduction
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Certification 
Process

Registration

The project can be registered by filing 
expression of interest (EOI) available 
on GRIHA website.

Orientation 
Workshop

A handholding workshop will be 
conducted by GRIHA Council. The intent 
of this workshop shall be to address 
specific queries of project proponent on 
the GRIHA Decarbonization Habitat 
Programme. 

Data
Collection

ÅSurvey form to be filled by the project 
proponent 

ÅSimultaneously project team should 
initiate collating the data for assessment 
and reporting.

ÅPost data collection, project proponent 
should prepare the report indicating the 
various parameters and the measures 
taken by the project and calculated GHG 
emissions as per the GRIHA 
Decarbonization Habitat Programme.

Third Party 
Assessment

Subsequent to the online submission of 
documents, a committee review 
meeting will be carried out by a team of 
experts from GRIHA Council and 3rd 
party evaluators. The documentation 
must be complete in all respects for all 
attempted parameters. Any attempted 
parameter with incomplete 
documentation shall not be evaluated. 

GHG 
Reporting

Issue 
of 

Certificate

An evaluation report consisting of the 
result, as per the carbon level 
achieved by the project shall be 
released by GRIHA Council.

The carbon level achieved will be 
documented in the form of a certificate, 
report and plaque which will be handed 
over to the project team. 
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Certification Fee

The certification fee is as follows: 

ςExclusive of government taxes 

Note: All travel and accommodation of GRIHA Council professionals, 
is not included in the above cost and shall be arranged by the 
project proponent.

Built-up Area 
Fee

(INR) (USD)

10,000 sq.m. 4,00,000/- 5000/-

For every sqm above 
10,000

@7/sqm @1/sqm
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Certification
Mechanism

Energy 
consumed

Energy 
offset from 

clean 
energy 
sources
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Net GHG emissions of the project would be assessed based on:
Reduction in carbon emissions and carbon sequestration

The total emissions are calculated for six components:
Energy ςWater ςWaste ςTransport ςSocial - Lifestyle

GHG from 
Energy Usage

GHG from 
Water Usage

GHG from 
Waste 

Generation

GHG from 
Transport

Lifestyle 
related 
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Recycle

Reuse

Reduce

Upcycle
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GHG from 
Social factor
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Daily Lifestyle

AΩGHG emissions of the project t CO2e

Water 
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GHG emissions negative tCO2e

Rejuvenation

Farmlands

Forestation

Total GHG emissions of the project tCO2e

.Ω

!Ω

.Ω

Carbon Sequestration

1

Certification Level Scale Grade

Towards carbon neutral 0.3 ς0.94 !Ω Ҕ .Ω

Carbon neutral 0.95 ς1 !Ω Ґ .Ω

Net carbon negative 1.01 ς1.5 !Ω ғ .Ω

Super carbon negative Above 1.5 !Ω ғ .Ω

Certification Scale

Certification
Mechanism
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Water
Domestic, commercial and industrial water 
use 

Energy

Energy consumption in appliances and 
processes, DG sets

Stationary (paper and printing), green 
policy, housekeeping products, tobacco 
control, furnishing, fertilizer and 
biodiversity.

Social

Lifestyle
Clothing, food & beverages, 
Health, Cutlery and cosmetics

Waste
Solid waste consisting of dry and wet 
waste.

Transportation
Commuting methods

Components for 
GHG Emissions
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Certification
Mechanism
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SECTION ς1

E N E R G Y

Energy Consumption of 

appliances and processes



Intent 

Theintent of this sectionis to understandthe buildingenergy
demand/consumption and to set out method for the
calculation & reporting of a set of carbon metrics for GHG
emissionsarisingfrom the measureddirect energyuseduring
operationof a building.

Assessmentcriterion:
Total energyconsumption/demand* of building is calculated
taking into account the different energy sources such as
municipalgrid, from fuel source(DG,gasgeneratoretc.) and
renewable energy in order to drive an appropriate energy
performanceindicator.

* Note: In total energyconsumption/demandcalculation
cookingfuel and energyconsumptionvia transportation
will not be included. Boththe aforementionedparameters
havebeenconsideredin othersections.

The energy supply source to the building

Total building energy use

Municipal Grid

Co-generation and other 
fuel source (Gas, diesel, 

bio fuel etc.)

Renewable energy source 
(Solar PV, Solar hot water, 
wind power, Bio gas etc.)
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Methodology

Thecarbonmetric is a measure(a partial carbonfootprint)
that is based on energy consumption/ demand data and
related building information for an existing building in
operation. It providesinformation related to the calculation
of GHGemissionsand can be used as an environmental
indicator. Usingbottom to top model approach,the metric
and its protocol canbe appliedfor all stakeholdersin both
commercialandresidentialbuilding.

Energy use

Building system

Energy use and 
production

System losses and 
conversions

Building Needs

Å Heating
Å Cooling
Å Ventilation
Å DHW
Å Lighting
Å Plugloads
Å Processetc,

On-site renewable 
energy

Delivered 
energy 

(renewable 
and non ς
renewable 

energy)

Exported 
energy 

-- Electricity
-- HeatingEnergy
-- CoolingEnergy
-- Fuels

Site boundary of energy transformation, utilization and
generation
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Calculation

To calculate the direct CO2 emissions, the energy 
consumption can be translated to CO2 emissions figures 
by using conversion factors (emission factors) for 
different energy forms.

Ç E1 = E2 + E3
Ç G1 = E1 x conversion factor
Ç G2 = E4 x conversion factor
Ç G3 = G1 ςG2

Where:
Å E1 ςTotal energy demand/consumption
Å E2 ςEnergy consumption from renewable energy 

source
Å E3 ςEnergy consumption non renewable source
Å E4 ςEnergy generation from renewable energy 

system
Å G1 ςGHG emission from total energy demand
Å G2 ςReduction in GHG emission via generation of 

energy from renewable energy source
Å G3 ςOverall GHG emission

Annual energy consumption from all main 
energy source

Assessment of GHG emission and 
energy optimization opportunity 

/saving potential

Annual energy 
generation by installed 

renewable energy 
system

Calculation for 
overall GHG 

emission

Bottom to top approachfor assessmentof GHGemissionat
buildinglevel
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Compliance 

Inventory of various installed system

Identification of primary and secondary energy source

Annual energy consumption data from primary energy 
source

Annual energy generation from installed renewable energy 
source.

Reference of various conversion factor consider to calculate 
the GHG emission
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Compliance 

Table 1: Energy Module

Commercial/resi
dential sector

Gas 
(PNG,
LPG)

Electri
city

Diesel Renewab
le energy

Any 
other 
source of 
energy 
supply

(A)
Consumption 

of energy  
from primary 

source

(B)
Conversion 

factor (TJ/unit)

(C)
Carbon 

emission 
factor
(t C/TJ)

C= 
(AxB)

(D)
Carbon 

emission (t C)

(E)
Carbon 
content

E = 
(CxD)

(F)
Carbon 
Content

(G)
Fraction of 

carbon stored

(H)
Carbon Stored

(Gg C)

H = 
(FxG)

(I)
Net Carbon 
Emission
(Gg C) 

I = 

(F-

H)
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Certification
Mechanism

SECTION - 2
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Intent

The intent of this section is to ascertain the GHG
emissions of an entity with respect to its water
consumption. Water is made availablefor consumption
from different sourcesthrough various treatment and
distribution systems. Thesetreatment and distribution
systems are a source of GHG emission, hence it is
intended here to know the amount of GHGemitted in
fulfilling the water demands.

GHG 
emitted in 
treatment 
and 
distribution 
of different 
water use.

GHG 
emission 
reduced 
by use of 
different 
measures.

Total 
GHG 

emitted
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Methodology

The water-carbon calculator is a measure of amount of
GreenHouseGases emitted in the extraction,distribution
andtreatmentof water asall theseprocesses.
In non-domesticapplicationsGHGemissionsfrom a water
supplysystemarein the form of ,

ÅCarbon dioxide (CO2) - emitted from energy use in
operations

ÅMethane(CH4) - producedduringwastewater treatment
anddischarge

ÅNitrous Oxide (N2O) produced during waste water
treatmentanddischarge.

Carbon Di Oxide

ωEnergy consumed during water extraction (Municipal 
supply pipelines, bore well and water tankers etc.)

Methane

ωEmissions from waste water treatment and discharge 

Nitrous Oxide

ωEmissions from waste water treatment and discharge.
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Calculations

For calculating equivalent carbon from water use,
followingcalculationsaremade
ÅCO2 emissionsfrom the energyconsumptionςThisis

achieved by multiplying total energy consumption
with emissionfactorsof energygenerationper unit of
energyproduced.

ÅCH4 emissionsfrom waste water treatment ςThisis
achievedby multiplying total waste water generated
with emissionfactorsfrom IPCCNationalGreenhouse
GasInventories.

ÅN2O emissionsfrom waste water treatment ςThisis
achievedby multiplying total waste water generated
with emissionfactorsfrom IPCCNationalGreenhouse
GasInventories.
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Compliance 

Inventory of installed electro mechanical plumbing systems.

Identification of source of water.

Identification of water treatment systems (fresh water, 
waste water).

Total fresh water consumption and waste water generated 
data.

Calculation of GHG emissions of all the processes.
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Intent

The intent of this section is toenable the project proponent in 
assessing the waste generated fromthe organization (by 
peopleandoperations) and analyze its impact in terms ofGHG 
emissions.

Assessment Criteria:

Å Types of waste considered: Municipal solid waste which 
includes paper, textile, food waste, landscape waste etc. 

Å Type of treatment and disposal methods: Composting, 
incineration, landfill, recycle etc. 

Å Quantity of waste generated (in kgs)

Å Types of GHG gasses: Methane and Nitrous Oxide emitted 
from waste disposal and treatment.
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Methodology

GHGemissionslargelydependon:
Å Onsite: This would encompass the emissions

generated from the types of treatment strategies
adoptedon site, for example,emissionsfrom organic
wastecomposter(OWC),compostingpits etc.

Å Offsite disposal: Thisincludesindirect emissionsfrom
the waste diverted from site to landfill and other
areas.

Å Offsite treatment: This includes all other indirect
emissions such as incineration, upcycling and
segregationof wasteetc.

Identify types and 
quantity of waste 

generated

Identify treatment 
strategy

Select emission factors

Calculate total emissions 

Reporting & Way Forward
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Calculation

Emissions 
(t CO2e)

Waste Generated

GHG emitted per unit of 
waste (e.g. grams of CH4
emitted from waste 
generated)

X

X

=

Quantum of 
different types 

of waste 
generated 

Global 
warming 

potential of 
respective 

gases 

Emission 
factors 

GHG emissions in form of 
CH4, N2O, CO2 etc.

[Carbon dioxide 
equivalent (CO2e) of 

emissions] 
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Compliance

Identification of sources of different types waste.

Inventory of installed treatment systems.

Calculation of quantum of waste generated. 

Calculation of GHG emissions of all the processes.
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Certification
Mechanism

SECTION - 4
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