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What is Scope 1, Scope 2, Scope 3 Emission?
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Scope 1 emissions refer to greenhouse gas (GHG) emissions that are directly produced by a company or organization from sources that it 
owns or controls. Examples of Scope 1 emissions include:
• Combustion of Fossil Fuels
• Industrial Processes
• On-Site Fuel Consumption

Scope 2 emissions refer to indirect greenhouse gas (GHG) emissions associated with the consumption of purchased or acquired electricity,
heat, or steam by a company or organization. These emissions occur as a result of the generation of the purchased energy, rather than from 
sources directly owned or controlled by the reporting entity. 

Scope 3 emissions refer to indirect greenhouse gas (GHG) emissions that occur in the value chain of a company or organization, including
both upstream and downstream activities. These emissions are not directly owned or controlled by the reporting entity but are a consequence 
of its operations.
Here are some examples of Scope 3 emissions:

Upstream Activities:
• Purchased goods and services

• Capital goods

• Fuel- and energy-related activities (not included in

scope 1 or scope 2)

• Upstream transportation and distribution

• Waste generated in operations

• Upstream leased assets

• Processing of sold products

• End-of-life treatment of sold products

Downstream Activities:
• Business travel

• Employee commuting

• Downstream transportation and distribution

• Use of sold products

• Downstream leased assets

• Franchises

• Investments

Sustainability



Life Cycle Assessment (LCA) - Models

• Cradle to Gate: Evaluates the environmental impact of a 

product or process from its raw material extraction 

(cradle) to the point of leaving the factory gate, excluding 

its use and end-of-life stages.

• Cradle to Grave: Considers the environmental impact of 

a product or process throughout its entire life cycle, from 

raw material extraction (cradle) to disposal or end-of-life 

stage (grave).

• Cradle to Cradle: Emphasizes the concept of designing 

products and systems that can be continuously recycled 

or reused in a closed-loop system, eliminating the 

concept of waste and aiming for sustainable resource 

management.

Life-Cycle

Assessment

(LCA)

ManufacturingProcessing

Resources Distribution

End of Life Use

Typical LCA for a product
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Scope 3 emissions in the automotive industry encompass a wide range of indirect greenhouse gas (GHG) emissions 
that occur along the value chain, including both upstream and downstream activities.

Examples of Scope 3 emissions in the automotive industry:
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Upstream Activities:
(Raw Materials Extraction & 
Processing
a. Component Manufacturing
b. Upstream Transportation 

and Distribution
c. Vehicle Assembly at OEM 

factory

Use of Sold Vehicles:

a. Tailpipe Emissions
b. Maintenance and Repair
c. Tire Wear and Brake Dust

End-of-Life Treatment:

a. Vehicle Disposal and 
Recycling

Cradle to Grave - LCA

Cradle to Gate - LCA

Scope 3 Emissions – Automotive Industry

(Resource, Processing, 
Manufacturing Distribution)

(Usage) (End of life)



Current Challenges in Scope 3 Emission Tracking

• Data Availability and Accuracy: Gathering accurate and comprehensive 

data for all life cycle stages of a vehicle, including raw material extraction, 

manufacturing processes, transportation, use phase, and end-of-life 

treatment, can be challenging. Data on energy consumption, emissions, 

material inputs, and waste generation may vary depending on the specific 

vehicle model, production facility, and supply chain. Ensuring data accuracy 

and representing the diversity within the industry can be complex.

• Supply Chain Complexity: supply chains can be intricate, involving 

numerous tiers of suppliers and global sourcing. Tracing the environmental 

impacts and data collection throughout the supply chain can be demanding, 

as it requires cooperation and data sharing from various stakeholders. The 

complexity increases when dealing with multiple suppliers, diverse 

materials, and different geographic locations.
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RealGreen – Scope 3 Emissions Tracking Tool

• Tracks Supplier Part traceability to nth tier supplier

• Provides powerful functionality for conducting life cycle 

assessments, allowing users to analyse environmental impacts 

throughout a product's life cycle.

• Integrates seamlessly with LCI databases, offering access to 

extensive environmental data, enabling users to incorporate 

accurate information into their assessments.

• Supports complex modelling, capturing interconnections 

between life cycle stages, and facilitating accurate 

representation of real-world systems

• Includes a variety of impact assessment methods, enabling 

users to evaluate environmental impacts based on their specific 

needs and goals.

• Promotes transparency and collaboration through user friendly 

interfaces and sharing capabilities, fostering knowledge 

exchange within the LCA community

Key Features Environment Parameters Tracked

6Real Variable - Document Distribution Controlled

We leverage US EPA approved opensource plugins such as Open LCA for Scope 3 emission tracking



Multi-tier Supply Chain part traceability with CO2e tracking

Hatchback Car (VIN)
CO2e – 77,000 kg for

• Engine
• Fuel Injection Pump
• Drive Shaft assembly

1.8 L Engine
CO2e – 50,700 kg

Fuel Injection Pump
CO2e – 10,600 kg

Drive Shaft Assembly
CO2e – 15,700 kg

Engine Harness
CO2e – 500 kg

Engine Cover
CO2e – 200 kg

Universal Joint
CO2e – 100 kg

Slip splines
CO2e– 50 kg

Roller Bearing
CO2e – 150 kg

Propeller Shaft
CO2e – 400 kg

Injection Nozzle
CO2e – 100 kg

Pump Shield
CO2e – 50 kg

Fuel Filter
CO2e – 150 kg

Camshaft
CO2e – 300 kg

VIN Tier 1 Parts Tier 2 Parts

Tool: OpenLCA - Ver: 2.0.0
Database (LCIA): Eco-invent
Method: ReCipe 2016 Midpoint 
(H)

Simulated CO2e 
calculation
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Scope 3 Emissions
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Multi-tier Supply Chain part traceability with CO2e tracking

Main product 
(VIN) and 
Tier 1 parts

8Real Variable - Document Distribution Controlled



Real Variable - Document Distribution Controlled

Multi-tier Supply Chain part traceability with CO2e tracking

Tier 2 
assembly 
for Engine

9



Real Variable - Document Distribution Controlled

Multi-tier Supply Chain part traceability with CO2e tracking

Tier 2 
assembly for 
Fuel Injection 
Pump
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Multi-tier Supply Chain part traceability with CO2e tracking

Tier 2 
assembly for 
Drive shaft 
assembly
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THANK YOU!

https://www.linkedin.com/company/realvariable

https://www.realvariable.com

INDIA
Real Variable Digital AssetServices Pvt. Ltd.
1st  Floor, Pearl Enclave, Road No. 5, 
Banjara Hills, Hyderabad, Telangana 500034
Contact: Mr. Kiran Prakash; AVP
Email: Kiran.prakash@realvariable.com
Mobile: +91 97892 54396

UNITED STATES
Real Variable Digital Asset Services Inc.

800 Town and Country Blvd., 
Suite 500, Houston, Texas 77024

Contact: Mr. Ram Patnala; COO
Email: ram.patnala@realvariable.com

Mobile: +1 630 640 2000

https://www.linkedin.com/company/realvariable
https://www.realvariable.com/
mailto:Kiran.prakash@realvariable.com
mailto:ram.patnala@realvariable.com
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