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Definition and Examples:

Life cycle assessment (LCA) is a methodology to evaluate the potential
environmental impacts associated with a product, process or service
throughout its entire life cycle - from raw material extraction,
manufacturing, transportation, use, and end-of-life disposal or recycling.

LCA can be applied to a wide range of products and processes, such as:

[ ] Consumer products (electronics, furniture, clothing,
packaging)

Industrial goods (vehicles, machinery, construction materials)
Energy systems (fossil fuels, renewable energy technologies)
Waste management systems (landfilling, incineration,
recycling)

[ J Agricultural products and practices

Building and construction projects

For example, an LCA of a plastic water bottle would consider impacts
from extracting crude oil, manufacturing plastic resins, bottling and
transportation, consumer use, and ultimate disposal or recycling of the
bottle.

Importance and Hotspot Identification:

LCA provides a comprehensive, quantitative assessment of potential
environmental impacts across the entire value chain. This holistic
perspective helps identify "hotspots" or life cycle stages with the most
significant environmental burdens, which may not be obvious from just
looking at a single stage like manufacturing.

For instance, an LCA of a car may reveal that the use phase (fuel
consumption) contributes much more to global warming potential than
the manufacturing phase, indicating where improvements should be
prioritized.

Key Benefits:

. Supports sustainable product/process design by guiding
environmental improvements from an early stage based on
quantified impacts.

. Enables supply chain optimization by identifying hotspots and
prioritizing interventions for maximum environmental gains.

. Provides credible, science-based information for eco-labeling,
environmental marketing claims, and reporting.

. Informs strategic decision-making by quantifying trade-offs
between different environmental impacts.

° Supports policy development by quantifying environmental

burdens and benefits of different policy options.

Examples of Industries Using LCA:

. Manufacturing (assessing products, processes, and
materials)

. Energy (comparing fossil fuels, renewables, and emerging
technologies)

. Construction (building materials, design alternatives, and
operations)

. Transportation (vehicles, fuels, and infrastructure)
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Life Cycle Stages Overview: A generic life cycle overview diagram for a product could Approaches
look like this:

There are several approaches to follow when carrying out the LCA:

. Cradle-to-gate: this stage measures the impacts from the raw material
V% extraction to the manufacturer’s gate. It is one of the simplest and least
) ’ expensive methods.
- . ﬁ Raw Cradle-to-grave: this stage measures the impacts from the raw
End of Life Material g material extraction to the end of the product's life. It is more
" Extraction comprehensive than the cradle-to-gate approach as it includes the
use/maintenance and the disposal phase of the product.
° Cradle-to-cradle: this stage measures the impact from the raw material
. extraction to when the product is recycled or reused and starts a new
L' fe life cycle. It is considered the most comprehensive assessment of all the
C\/C | e stages of a product’s life cycle as it promotes the concepts of circularity,

recyclability, and reuse, meaning the entire environmental impact of the
Manufacturing I

-

product is assessed.

% _— Assessment

Transport

By considering all life cycle stages in an LCA, we can identify environmental tradeoffs and opportunities for
improvement across the entire value chain.



https://newtral.io/

newtral — Introduction Deep-Dive Regulations Our Approach 6

.
\

L

Deep Dive

Mastering Life
Cycle \
Assessment =

Explore the intricate world of Life Cycle !
Assessment (LCA) with our in-depth guide. o
Uncover the methodology, implementation
strategies, and environmental impact analysis
techniques for products and services across
their entire life cycle



https://newtral.io/

newtral Introduction

Regulations

Deep-Dive

Our Approach

Deep Dive

Mastering Life
Cycle
Assessment

Explore the intricate world of Life Cycle
Assessment (LCA) with our in-depth guide.
Uncover the methodology, implementation
strategies, and environmental impact analysis
techniques for products and services across

their entire life cycle

LCA Methodology - 4 Phases:

Goal and Scope Definition
This first phase defines the purpose of the study and its breadth and depth.
Key aspects include:

. Stating the intended application(s) - e.g. product/process
design, strategic planning, marketing, etc.

° Defining the functional unit - the quantitative basis for
comparing product systems (e.g. 1kg of plastic, 1 MJ of energy
delivered)

° Setting system boundaries - which life cycle stages and
processes to include based on cut-off criteria

° Determining assumptions, data requirements, limitations, etc.

Example: For an LCA of beverage packaging, the functional unit could be
"to package and deliver 1,000 liters of beverage to consumers."

[Visual: System boundaries diagram showing potential life cycle stages
included or excluded]

Life Cycle Inventory (LCI)

This phase quantifies all relevant inputs (e.g. energy, materials) and outputs
(e.g. emissions, waste) for each process across the product life cycle within
the defined system boundaries.

Data can come from direct measurements, published sources like industry
databases, or calculated using models and assumptions.

Example LCI data for manufacturing batteries could include inputs like
metals, chemicals, electricity use and outputs like air emissions,
wastewater, solid waste.

Life Cycle Impact Assessment (LCIA)

The LCI flows are translated into potential environmental impacts using
characterization models. Common impact categories include:

. Climate change (e.g. kilogram CO2 equivalents)

. Acidification (e.g. kilogram SO2 equivalents)

° Eutrophication (e.g. kilogram phosphate equivalents)
. Ozone depletion (e.g. kilogram CFC-11 equivalents)

This allows impacts to be aggregated into category indicators.
Interpretation

The results are interpreted to draw conclusions and make
recommendations based on the LCA goals, such as:

° Identifying hotspots across the life cycle
. Comparing  alternatives  (product  designs, materials,
technologies)
° Assessing improvement opportunities
° Evaluating trade offs across impact categories
- -
R T 2
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Challenges and Limitations: 4. System Boundary Settings: Defining appropriate system boundaries is
critical to avoid burden shifting between life cycle stages or processes left
1 Data Availability and Quality Issues: A lack of high-quality out of the assessment.
inventory data can undermine the reliability of LCA results.
Common data gaps include: ) ) Example: Excluding the use phase for energy-intensive products like
. Missing data for specific materials, processes or  tglevisions could skew environmental hotspots.
regions
n representin rren s . .
¢ ?eléf:;i)d iesdata ot epresenting  current 5. Transparent Limitations Reporting: LCA studies must clearly
. 9 § communicate limitations, assumptions, and uncertainty to allow proper
. Inconsistent data from different . y
) interpretation of results.
sources/methodologies

Example: Sensitivity analyses help identify assumptions that significantly

Example: LCA studies in emerging economies often struggle with lack of
influence the overall LCA results.

regionalized data for local manufacturing processes.

2. Modeling Complexity and Data Requirements: LCA
modeling of complex products with numerous components and
a long supply chain can be extremely data-intensive and

time-consuming. Completeness
and Cut-Off
Example: Modeling a complete automotive LCA requires thousands of data Modeling it System
Boundary
Settings

Complexity
and Data
Requirements

points covering materials, manufacturing, logistics, use and end-of-life.

3. Completeness and Cut-Off Criteria: It's impractical to collect
data for all minor inputs/outputs. Cut-off criteria are applied,
but can potentially overlook some impacts.

Example: The cut-off criteria for construction material LCAs often exclude Data
impacts from capital equipment used at manufacturing facilities. Availability
and Quality Challenges

Transparent
Limitations
Reporting

Issues and
Limitations
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Approaches to Address Challenges:

Screening/Simplified LCA tools for preliminary assessments
Intelligent data estimation techniques to fill gaps
System process modeling to predict missing inventory flows
Consensus data quality standards and guidance

Sensitivity analysis to identify key data quality issues

Future Trends:

LCA and Circular Economy Integration: Combining LCA with
circular economy principles to optimize material cycles, extend
product life, and enable resource recovery.

Example: Using LCA to compare linear versus circular supply
chain scenarios for plastics or electronics.

Database and Methodology Harmonization: Efforts to
standardize LCA databases, indicators, and sector-specific
guidance to improve consistency and comparability.

Motivation

Our Approach 9

Example: The EU is developing Product Environmental Footprint
standards aligned with ISO norms.

Advances in Data Acquisition: Emerging technologies like
automation, Al/ML, and blockchain enabling more efficient,
secure and transparent LCI data management.

Example: Using smart sensors and environmental monitoring to
generate real-time inventory data flows.

Policy Supporting Role for LCA: Increased use of LCA in
framing sustainable product policies, extended producer
responsibilities, and market-based instruments.

Example: Proposed policies requiring LCA for product
eco-design, carbon taxation, and green procurement criteria.

Transparency and Disclosure Demands: Rising stakeholder
expectations for corporate transparency and disclosure of
environmental performance using LCA.

Example: Investors favoring companies that publish third-party
reviewed Environmental Product Declarations.

Goal
and scope . Evaluate
environmental
impacts
Ll P
Application
LCIA

. Choose

: the best solution
Interpretations
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Regulations for Life Cycle Assessment

The requirements for conducting a Life Cycle Assessment are outlined in
1SO 14044, while the principles and framework are covered in ISO 14040,
both developed by the International Organization for Standardization
(ISO). By adhering to these guidelines, the organizations are able to model
the system that has to be examined, define the objectives and scope of
the LCA, gather data, and present the findings.

The LCA definition, the inventory and impact phase, and the reporting and
evaluation procedures for the LCA outcomes are all covered by these ISO
standards. They also provide suggestions on how to manage the link
between the phases, what the LCA's constraints are, and how to present
value choice possibilities. A standard-compliant LCA typically includes four
phases: the scope of the study, preparing a life cycle inventory (an
inventory of inputs and outputs), the impact assessment, and the
evaluation.

. ISO 14040: 2006 : Environmental management - Life cycle
assessment - Principles and framework.

The LCA's salient characteristics are outlined in ISO 14040, along with the
phases of the analysis and the environmental areas that should be
covered, when they should be covered, the methodologies that were
used, and the guidelines for transparency and public disclosure.

. ISO 14044: 2006: Guidelines and requirements for
environmental management - Life cycle assessment.

As an additional standard, ISO 14044 is used in conjunction with ISO
14040. It elaborates on and clarifies the components and methodology of
ISO 14040 and stipulates that in order to ascertain environmental
consequences, a product or service life cycle must be modeled as a
system.

Substandards to these laws establish norms and definitions for
environmental claims and eco labels on products and services, ensuring
that they are not untrue, misleading, or misinterpreted, with the goal of
reducing greenwashing. As examples, consider:

. ISO 14024 - defining the environmental criteria for a group of
products.

. ISO 14021 - assessing Type Il environmental labels, also
known as environmental self-declaration.

. ISO 14025 - the primary tool for obtaining an Environmental

Declaration of Product (EPD), a Type lll ecological label.


https://newtral.io/

newtral — Introduction Deep-Dive Regulations Our Approach

Our Approach

Automate with
Newtral Al

Leverage latest technology and deep
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Leverage latest technology and deep
sustainability expertise to stay ahead of
sustainability reporting compliance and become
a sustainability leader

Deep-Dive Regulations

At Newtral, we understand the challenges businesses face in
navigating the complex landscape of sustainability reporting and
ESG integration. That's why we've developed a cutting-edge,
Al-powered sustainability platform that streamlines your entire
sustainability workflow, ensuring compliance, transparency, and
value creation for all stakeholders.

Key Features and Benefits:

Automated Sustainability Workflow:

. Our Al-driven platform automates data collection,
analysis, and reporting, saving time and resources

. Seamless integration with existing systems for efficient
data management

. Ensures accuracy and consistency in sustainability
reporting

Comprehensive Concierge Services:

. Dedicated sustainability experts to guide you through
every step of your sustainability journey

. Tailored strategies and actionable insights based on
your unique business needs

. Continuous support and expertise to help you achieve

your sustainability goals

ESG Supply Chain Innovation:

. Advanced tools to assess and manage ESG risks and
opportunities within your supply chain

. Collaborate with suppliers to improve sustainability
performance and transparency

. Gain a competitive edge by demonstrating responsible

supply chain practices

Our Approach

Scope 3 Emissions Management:

° Accurately measure and report your Scope 3 emissions
with our Al-powered platform

. Identify hotspots and implement targeted reduction
strategies

° Demonstrate leadership in  addressing indirect

emissions and climate change

Regulatory Compliance and Transparency:

° Stay ahead of evolving sustainability regulations and
disclosure requirements

° Communicate  your  sustainability — performance
effectively to investors, customers, and other
stakeholders

. Build trust and credibility through transparent and

reliable sustainability reporting

Take the first step towards a more sustainable future with Newtral.
Our Al-powered platform and expert concierge services provide the
tools and guidance you need to integrate sustainability seamlessly
into your business operations. Contact us today to schedule a demo
and discover how Newtral can help you create lasting value for your
stakeholders while contributing to a greener, more resilient world.
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Newtral Al Platform- Enterprise ESG Platform for Corporates and

Supply Chain

We help organizations automate their ESG metric measurements, tracking and reporting across
company as well as their supply chain. Our platform solves for all corporate sustainability reporting
and carbon accounting needs, visit newtral.io for more information.

This publication contains general information only and is not intended to provide professional advice or
services. The content of this publication should not be relied upon as a substitute for specific advice or
services tailored to your individual circumstances. None of Newtral, its affiliates, employees, or
representatives shall be responsible for any loss or damage arising from reliance on the information
contained herein.

Newtral and its affiliates are separate and independent legal entities. Newtral does not provide services to
clients. Please see www.newtral.io for further details. The Newtral name and logo are trademarks of
Newtral and its affiliates. Other product and service names mentioned are the trademarks of their
respective owners.

No representations or warranties, either expressed or implied, are made with respect to the accuracy or
completeness of the information contained in this publication. Newtral, its affiliates, employees, and
representatives shall not be liable for any errors or omissions in this information or any losses, injuries, or
damages arising from its use.

This publication may contain links to external websites that are not provided or maintained by or in any way
affiliated with Newtral. Please note that Newtral does not guarantee the accuracy, relevance, timeliness, or
completeness of any information on these external websites.

For more information about Newtral and its Al-powered sustainability platform, please visit www.newtral.io
or contact us directly.

© 2024 Newtral. All rights reserved.


https://newtral.io
https://newtral.io/

