
BE BOLD
Taking calculated risk
is key to making 
progress. We act with 
confidence and 
agility to accomplish 
our goals

OWN IT
Feeling and acting 
empowered is critical to 
drive results.  We have an 
Owner’s Mind-set and each 
of us takes full responsibility 
for the outcomes

SOLVE TOGETHER
Leveraging our collective 
genius while holding each 
other accountable helps us 
deliver the best. We 
collaborate proactively and 
transparently to achieve 
innovative solutions

BE EMPATHETIC
Embracing diversity 
makes us stronger for 
differences are 
opportunities to learn. 
We work with passion to 
delight customers and 
deliver greater success to 
our stakeholders

AT TATA MOTORS
We are connecting aspirations by being bold in thought and action, 

owning every opportunity and challenge, Solving together as one team and 
engaging all our stakeholders with empathy. 

We are MORE WHEN ONE!

OUR CULTURE CREDO
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TATA MOTORS PASSENGER VEHICLE LIMITED (TMPV)
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Engineering Research Centre, Pune.
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Agenda
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• Chairman’s Message on Sustainability, Project Aalingana & Sustainability Targets

• Typical LCA System Boundary

✓ Life Cycle Assessment– Challenges & Strategic Need

• Earlier Approach: Manual Evaluation of Cradle-to-Gate Carbon Footprint

✓ Limitations of Earlier Approach

• New Approach: Parameterised Detailed GaBi Model for Cradle-to-Grave Impact

✓ Uniqueness of New Approach

✓ Flexibility & Replication Potential

✓ Output: LCA with New Approach

✓ Project Cost, Tangible & Intangible Benefits

✓ Challenges faced during Implementation
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Chairman’s Message on Sustainability

3© Copyright and confidential information of Tata Motors Passenger Vehicle Limited. 
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Project Aalingana & Sustainability Targets

4© Copyright and confidential information of Tata Motors Passenger Vehicle Limited. 
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Typical LCA: System Boundary

• LCA is Compilation and evaluation of the inputs, outputs and the potential environmental impacts of a product 
system throughout its life cycle.

• It is holistic environment assessment tool for sustainability assessment and strategy at product level.
• ISO 14040/44 guided process

Extraction of 
Raw Materials

Mfg of Pre 
Products

Production Use Disposal

Production Stage Use Stage End of Life

Cradle to Grave

Cradle to Gate

Gate to Gate
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Life Cycle Assessment– Challenges & Strategic Need

Tata Motors: A Leading Automotive Manufacturer

• Diverse portfolio with 8 models across multiple fuel and 
powertrain options

• High product complexity: 10,000+ components per vehicle

• Extensive supplier base: 350+ suppliers

Current Challenges

• Carbon footprint evaluation is time and resource intensive due 
to variant diversity

• Manual calculations hinder speed and scalability
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Strategic Need

• Develop a structured and standardized methodology for Cradle-
to-Grave carbon footprint assessment across all variants

• Ensure integration and alignment of existing data systems to:

• Handle bulk data efficiently

• Minimize manual effort

• Accelerate result generation

Compliance Focus

• Align methodology with ISO 14040 & ISO 14044 standards
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Earlier Approach: Manual Evaluation of Cradle-to-Gate Carbon Footprint
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PLM IMDS ENVIRONEXT
(In-house developed system)

PMW Breakdown 
(9 material categories*)

Carbon footprint 
factors 

Identification of relevant 
material & process 

datasets

Manual calculations 
for carbon footprint 

evaluation

Cradle-to-Gate 
vehicle carbon 

footprint

*Material categories considered:
Steel, Aluminum, Plastics, 
Elastomers, Glass, Copper, 
Electronics, Fluids and Others 
[~30 material sub-categories & 
mfg. process combinations] 

Manual excel based process 
to evaluate Cradle-to-Gate 
impacts with limited 
material categories
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Limitations of Earlier Approach
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• Manual process with 
limited system boundary 
scope typically resulted 
into ~3 months to 
complete Cradle-to-Gate 
study for one model 

• Highlights the need for a 
more robust, scalable, 
and accurate 
methodology to cover 
complete portfolio over 
entire life cycle impacts

Time & resource intensive

• Replication to various models & fuel/power train variants is challenge

• Manual extraction of emission factors from LCA software

Limited scope & granularity

• System boundary limited to Cradle-to-Gate due to complex nature of product; does not provide 
insights for entire life cycle impacts 

• Lack of granularity in terms of the variety of materials and manufacturing processes

• Precious metals used in the vehicle were not mapped

Lack of efficient use of LCA software functionalities

• Limitations to include other impact categories such as Acidification potential, Eutrophication 
Potential, Ozone depletion potential, Photochemical ozone creation etc.

• Manual update of all the factors to revise the calculations with every bi-annual database update
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New Approach: Parameterised Detailed GaBi Model for Cradle-to-Grave Impact
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PLM IMDS ENVIRONEXT
(In-house developed system)

PMW Breakdown 
(60+ material –process combinations)

Parameterized generic GaBi 
models

Cradle-to-Grave Vehicle Specific Model
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New Approach: Parameterised Model for Each Phase
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Generalised parameterised modelling with in 
each GaBi plan for material, process & life 
cycle plan can easily adopted for any vehicle 
model just by changing the weights & other 
resource consumption data 
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Uniqueness of New Approach
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Increased granularity for enhanced 
accuracy

Finalized vehicle level material  categories 
with increased scope covering  60+ 

material-process combinations 

Separate consideration of precious metals 
and rare earth elements

Mapping & consideration of HV battery 
related materials  

Effective use of software 
functionalities for streamlining & 

scaling

Generalized parameterization modelling 
approach followed to map all phases of 

vehicle’s life cycle

This has simplified the process & can be 
replicated & scaled to evaluate the 

impacts for any vehicle variant simply by 
adjusting material weights & other phase 

parameters

Consistent & streamlined approach in 
modelling with minimal manual 

intervention & efforts

Methodology to cover extended 
system boundary across multiple 
impact categories with 3rd party 

verification

Detailed methodology developed to 
evaluate Cradle-to-Grave lifecycle of the 
vehicle across various impact categories

Extensive scenario analysis can be easily 
performed [Extension of life, material 

change/weight reduction, change in battery 
capacity, variation in grid mix etc.] 

Approach is used to evaluate ISO 14040/44 
compliant Cradle-to-Grave impact of 

Nexon ICE & EV model which is externally 
verified by TUV Rheinland

New approach not only streamline the process but also reduces the LCA impact evaluation time from ~3 months to ~2 weeks per 
model

ISO 14040 & 14044 standards followed while 
evaluating the environmental impacts 
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Flexibility & Replication Potential
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With Parametrized modelling 
approach, phase-wise & life cycle 

impacts can easily adopted for all the 
current models as well as new designs 
& configuration by varying the input 

data in parameterized models.

This methodology can be easily 
applied to all automotive 

manufacturers for streamlining the 
evaluation of life cycle emission 

impacts

This approach can also other complex 
products like data centers, heavy 

consumer electronic items etc. wherein 
the product is made up of thousands 

of parts, variants & has significant 
impact contribution from other life 

cycle phases apart from 
manufacturing

Within Company Within Auto Sector Across Industry
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Output: LCA with New Approach 
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27%

72%

0.4% 1%

Manufacturing
Phase (Material
Extraction, Part
manufacturing,
TMPV in-house
manufacturing)

Use Phase (Well-to-
Tank, Tank-to-

Wheel,
Maintenance)

End-of-Life Phase
(Dismantling at

Scrappage facility &
disposal with cut-off

approach)

Transportaion
(Upstream &
Downstream)

CO2 Impact (%) for ICE System Boundary: Cradle-to-Grave



Copyright, Confidential, Tata Motors Limitedc

Output: LCA with New Approach Cntd…
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Cradle-to-Grave Nexon ICE Diesel & EV LCA is 
externally verified by TUV Rheinland

Cradle-to-Gate internal LCA completed for 11 
ICE & EV models 

(Tiago, Tigor, Altroz, Punch, Curvv, Harrier MCE, Safari 
MCE, Tiago EV, Tigor EV, Punch EV, Curvv EV)

Cradle-to-Grave

Cradle-to-Gate
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Project Cost & Tangible Benefits
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Tangible Benefits Savings 
(UOM)

Savings (in INR) Payback 
(In years)

Man hours saving Rs. (Lacs) ~ 41 Lacs Immediate

In-house competency building for LCA Rs. (Lacs) ~ 75 Lacs Immediate

Project Cost

Development of methodology & generalised parametric models for entire life cycle phases ~ 7 Lacs
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Intangible Benefits
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Application of consistent methodology across all the models for evaluating 
impacts & complete baselining for SBTi

Increased precision & reliability in the results

Fast & quick analysis of Material, Process & phase level hotspot analysis 
which can provide inputs to create year on year CO2 reduction roadmap 
and prioratise  CO2 reduction initiative

Faster evaluation of scenarios – change in material, weight reduction, 
efficiency improvement etc.

It is easy to maintain data confidentiality
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Challenges faced during Implementation
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Diversity of Parts & Suppliers

Identification & classification of material grades

LCA Model parameterization

Diversified portfolio

3rd party verification 
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Thank you….
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