HOW TO DO A LIFE CYCLE ANALYSIS

HOW TO DO A LIFE CYCLE ANALYSIS IS A CRITICAL PROCESS FOR UNDERSTANDING AND MITIGATING THE ENVIRONMENTAL IMPACTS
OF A PRODUCT, PROCESS, OR SERVICE ACROSS ITS ENTIRE EXISTENCE. THIS COMPREHENSIVE GUIDE WILL WALK YOU THROUGH
EACH STAGE, FROM DEFINING THE SCOPE AND GOALS TO INTERPRETING THE RESULTS AND MAKING INFORMED DECISIONS. WE wiLL
DELVE INTO THE VARIOUS PHASES, INCLUDING GOAL AND SCOPE DEFINITION, INVENTORY ANALYSIS, IMPACT ASSESSMENT, AND
INTERPRETATION, PROVIDING ACTIONABLE INSIGHTS FOR CONDUCTING YOUR OWN LCA. UNDERSTANDING THE FULL CRADLE-TO-
GRAVE OR CRADLE-TO~-CRADLE JOURNEY OF A PRODUCT IS ESSENTIAL FOR SUSTAINABLE BUSINESS PRACTICES AND FOR
IDENTIFYING AREAS WHERE ENVIRONMENTAL PERFORMANCE CAN BE SIGNIFICANTLY IMPROVED. THIS ARTICLE WILL SERVE AS YOUR
DEFINITIVE RESOURCE FOR MASTERING THE METHODOLOGY OF LIFE CYCLE ASSESSMENT.
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UNDERSTANDING THE PURPOSE OF LIFE CYCLE ANALYSIS

A LiFe CycLe ANALYSIS (LCA) IS A SYSTEMATIC APPROACH DESIGNED TO EVALUATE THE ENVIRONMENTAL BURDENS
ASSOCIATED WITH A PRODUCT, PROCESS, OR SERVICE THROUGHOUT ITS ENTIRE LIFE CYCLE. THIS LIFECYCLE ENCOMPASSES ALL
STAGES, FROM RAW MATERIAL EXTRACTION AND PROCESSING, THROUGH MANUFACTURING, DISTRIBUTION, AND USE, TO END-OF-
LIFE MANAGEMENT SUCH AS REUSE, RECYCLING, OR DISPOSAL. THE PRIMARY PURPOSE IS TO PROVIDE A HOLISTIC VIEW, AVOIDING
SHIFTING ENVIRONMENT AL BURDENS FROM ONE STAGE TO ANOTHER OR FROM ONE ENVIRONMENTAL MEDIUM TO ANOTHER. BY
QUANTIFYING ENVIRONMENTAL IMPACTS, LCA ENABLES INFORMED DECISION-MAKING FOR PRODUCT DEVELOPMENT, POLICY
FORMULATION, AND CORPORATE SUSTAINABILITY INITIATIVES.

THE INSIGHTS GAINED FROM AN LCA CAN IDENTIFY HOTSPOTS OF ENVIRONMENTAL CONCERN, ALLOWING BUSINESSES AND
ORGANIZATIONS TO FOCUS THEIR IMPROVEMENT EFFORTS EFFECTIVELY. THIS MIGHT INVOLVE REDESIGNING A PRODUCT TO USE
LESS ENERGY, SOURCING MATERIALS MORE SUSTAINABLY, OR DEVELOPING MORE EFFICIENT WASTE MANAGEMENT STRATEGIES.

W ITHOUT A THOROUGH LCA, DECISIONS MIGHT BE MADE BASED ON INCOMPLETE INFORMATION, POTENTIALLY LEADING TO
UNINTENDED NEGATIVE ENVIRONMENTAL CONSEQUENCES. THEREFORE/ UNDERSTANDING THE ‘WHY' BEHIND CONDUCTING AN LCA IS
THE FOUNDATIONAL STEP IN ITS SUCCESSFUL EXECUTION.

DerINING THE GoAL AND ScoPe oF Your LCA

THE INITIAL AND ARGUABLY MOST CRUCIAL STEP IN PERFORMING A LIFE CYCLE ANALYSIS IS CLEARLY DEFINING THE GOAL AND
SCOPE OF THE STUDY. THIS PHASE SETS THE BOUNDARIES AND DIRECTION FOR THE ENTIRE PROCESS, ENSURING THAT THE
ANALYSIS REMAINS FOCUSED, RELEVANT, AND ACHIEVABLE. THE GOAL STATEMENT SHOULD ARTICULATE WHY THE LCA IS BEING
CONDUCTED, WHO THE INTENDED AUDIENCE IS, AND HOW THE RESULTS WILL BE USED. For EXAMPLE, A GOAL MIGHT BE TO
COMPARE THE ENVIRONMENTAL PERFORMANCE OF TWO COMPETING PRODUCT DESIGNS OR TO IDENTIFY THE MOST SIGNIFICANT
ENVIRONMENTAL IMPACT CATEGORIES FOR A PARTICULAR SERVICE.

SETTING THE FUNCTIONAL UNIT

A CRITICAL ELEMENT OF SCOPE DEFINITION IS ESTABLISHING A FUNCTIONAL UNIT. THE FUNCTIONAL UNIT IS A QUANTIFIED
MEASURE OF THE FUNCTION OF THE PRODUCT SYSTEM. |T ALLOWS FOR FAIR COMPARISON BETWEEN DIFFERENT PRODUCT
SYSTEMS THAT FULFILL THE SAME FUNCTION. FOR INSTANCE, IF COMPARING TWO TYPES OF BEVERAGE PACKAGING, THE



FUNCTIONAL UNIT MIGHT BE “THE PACKAGING REQUIRED TO DELIVER 1 LITER OF BEVERAGE" OR THE SERVICE OF PROVIDING
1000 HOURS OF ILLUMINATION” FOR LIGHT BULBS. W/ITHOUT A CLEARLY DEFINED FUNCTIONAL UNIT, COMPARISONS CAN BE
MISLEADING, AS SYSTEMS OF DIFFERENT SIZES OR DURATIONS MAY BE COMPARED INEQUITABLY.

DEFINING SYSTEM BOUNDARIES

THE SYSTEM BOUNDARIES DICTATE WHICH PROCESSES AND LIFE CYCLE STAGES WILL BE INCLUDED IN THE ANALYSIS. THESE
BOUNDARIES CAN RANGE FROM A NARROW “CRADLE-TO-GATE” (FROM RAW MATERIAL EXTRACTION TO THE FACTORY GATE) TO
A BROAD “CRADLE-TO-GRAVE" (INCLUDING ALL STAGES UP TO DISPOSAL) OR EVEN “CRADLE-TO-CRADLE” (INCORPORATING
RECYCLING AND REUSE LOOPS). THE CHOICE OF SYSTEM BOUNDARIES DEPENDS ON THE STUDY'S GOAL, THE AVAILABILITY OF
DATA, AND THE RESOURCES ALLOCATED TO THE LCA. IT'S ESSENTIAL TO DOCUMENT THESE BOUNDARIES TRANSPARENTLY, AS
THEY SIGNIFICANTLY INFLUENCE THE RESULTS. FOR INSTANCE, A CRADLE-TO-GATE ANALYSIS FOR A MANUFACTURED GOOD
WOULD EXCLUDE THE USE PHASE AND END-OF-LIFE DISPOSAL, FOCUSING SOLELY ON THE PRODUCTION IMPACTS.

IDENTIFYING IMPACT CATEGORIES

THIS SUB-STEP INVOLVES SELECTING THE ENVIRONMENTAL IMPACT CATEGORIES THAT WILL BE ASSESSED. COMMON IMPACT
CATEGORIES INCLUDE GLOBAL WARMING POTENTIAL (CLIMATE CHANGE), ACIDIFICATION POTENTIAL, EUTROPHICATION
POTENTIAL, OZONE DEPLETION POTENTIAL, AND HUMAN TOXICITY. THE CHOICE OF CATEGORIES SHOULD ALIGN WITH THE
STUDY'S GOAL AND THE POTENTIAL ENVIRONMENT AL CONCERNS ASSOCIATED WITH THE PRODUCT SYSTEM. STANDARDS LIKE
[ISO 14040 anD ISO 14044 PROVIDE GUIDANCE ON SELECTING APPROPRIATE IMPACT CATEGORIES.

ConpucTING THE LiFe CycLe INvenTory (LCI)

Tre Lire CycLe INvenTorY (LCI) IS THE DATA COLLECTION PHASE OF AN LCA, WHERE ALL THE RELEVANT INPUTS AND
OUTPUTS FOR EACH PROCESS WITHIN THE DEFINED SYSTEM BOUNDARIES ARE QUANTIFIED. THIS IS OFTEN THE MOST TIME-
CONSUMING AND RESOURCE-INTENSIVE PART OF THE ENTIRE LCA PROCESS. IT INVOLVES METICULOUSLY GATHERING DATA ON
ALL MATERIAL FLOWS, ENERGY INPUTS, EMISSIONS TO AIR, WATER, AND SOIL, AND WASTE GENERATED AT EACH STAGE OF THE
PRODUCT'S LIFE CYCLE.

ACCURACY AND COMPLETENESS OF DATA ARE PARAMOUNT IN THE LC| PHASE. GENERIC DATABASES, SUCH AS ECOINVENT OR
GABI DATABASES, ARE OFTEN USED TO FILL DATA GAPS FOR COMMON PROCESSES, BUT SITE-SPECIFIC OR COMPANY-SPECIFIC
DATA SHOULD BE COLLECTED WHENEVER POSSIBLE FOR GREATER ACCURACY. THE LC| RESULTS ARE TYPICALLY PRESENTED IN A
TABLE, DETAILING THE FLOW OF RESOURCES AND EMISSIONS PER FUNCTIONAL UNIT.

DATA COLLECTION STRATEGIES

EFFECTIVE DATA COLLECTION REQUIRES A STRUCTURED APPROACH. THIS MAY INVOLVE SITE VISITS, QUESTIONNAIRES,
INTERVIEWS WITH PROCESS OPERATORS, AND ANALYSIS OF EXISTING COMPANY RECORDS. FOR UPSTREAM PROCESSES (E.G., RAW
MATERIAL EXTEACTION), DATA MIGHT BE SOURCED FROM SUPPLIERS OR INDUSTRY ASSOCIATIONS. DATA QUALITY SHOULD BE
ASSESSED BASED ON FACTORS SUCH AS AGE, GEOGRAPHICAL REPRESENTATION, AND COMPLETENESS. ALL DATA COLLECTED
MUST BE DOCUMENTED METICULOUSLY, INCLUDING ASSUMPTIONS MADE AND DATA SOURCES.

ProCESs MODELING

ONCE DATA IS COLLECTED, IT NEEDS TO BE ORGANIZED AND MODELED USING SPECIALIZED LCA SOFTWARE. THIS INVOLVES
CREATING A FLOW DIAGRAM OF THE PRODUCT SYSTEM AND LINKING THE COLLECTED DATA TO EACH UNIT PROCESS. THE
SOFTWARE THEN AGGREGATES THE DATA ACROSS ALL UNIT PROCESSES TO PROVIDE A COMPLETE PICTURE OF THE INPUTS AND
OUTPUTS FOR THE ENTIRE SYSTEM. THIS MODELING STEP ENSURES THAT ALL RELEVANT FLOWS ARE ACCOUNTED FOR AND
BALANCED.



DATA VALIDATION AND QUALITY ASSURANCE

BEFORE PROCEEDING TO THE IMPACT ASSESSMENT, THE COLLECTED INVENTORY DATA MUST BE VALIDATED AND SUBJECTED TO
QUALITY ASSURANCE CHECKS. THIS INVOLVES REVIEWING THE DATA FOR CONSISTENCY, PLAUSIBILITY, AND ADHERENCE TO THE
DEFINED SCOPE AND BOUNDARIES. DISCREPANCIES OR ERRORS IDENTIFIED DURING THIS PHASE NEED TO BE INVESTIGATED AND
CORRECTED. AN EXTERNAL REVIEW MIGHT BE CONDUCTED FOR CRITICAL STUDIES TO ENSURE THE ROBUSTNESS AND CREDIBILITY
OF THE INVENTORY DATA.

PerrForRMING THE LIFE CycLE IMPACT AssessMeNT (LCIA)

Tre Lire CvcLe IMPACT AssessMENT (LCIA) PHASE TRANSLATES THE LC| DATA INTO POTENTIAL ENVIRONMENTAL IMPACTS.
THIS IS ACHIEVED BY CLASSIFYING THE INVENTORY FLOWS INTO DIFFERENT ENVIRONMENTAL IMPACT CATEGORIES AND THEN
CHARACTERIZING THEIR RELATIVE CONTRIBUTIONS WITHIN THOSE CATEGORIES. THIS STEP HELPS TO UNDERSTAND THE
ENVIRONMENTAL SIGNIFICANCE OF THE VARIOUS INPUTS AND OUTPUTS IDENTIFIED IN THE LCl.

THe LCIA PROCESS GENERALLY INVOLVES SEVERAL MANDATORY STEPS: CLASSIFICATION, CHARACTERIZATION, AND OFTEN
NORMALIZATION AND WEIGHTING, ALTHOUGH NORMALIZATION AND WEIGHTING ARE OPTIONAL AND CAN BE SUBJECTIVE. THE GOAL
IS TO MOVE FROM A LIST OF THOUSANDS OF ELEMENTARY FLOWS TO A MANAGEABLE SET OF ENVIRONMENTAL INDICATOR
SCORES.

CLASSIFICATION

CLASSIFICATION INVOLVES ASSIGNING THE LC| RESULTS TO DIFFERENT ENVIRONMENTAL IMPACT CATEGORIES. FOR EXAMPLE,
EMISSIONS OF CARBON DIOXIDE, METHANE, AND NITROUS OXIDE ARE CLASSIFIED UNDER THE GLOBAL WARMING POTENTIAL
CATEGORY. SULFUR DIOXIDE AND NITROGEN OXIDES ARE CLASSIFIED UNDER ACIDIFICATION POTENTIAL.

CHARACTERIZATION

CHARACTERIZATION IS THE PROCESS OF QUANTIFYING THE RELATIVE CONTRIBUTION OF EACH CLASSIFIED INVENTORY FLOW TO A
PARTICULAR ENVIRONMENTAL IMPACT CATEGORY. THIS IS DONE USING CHARACTERIZATION FACTORS, WHICH ARE SCIENTIFICALLY
DERIVED MULTIPLIERS. FOR INSTANCE, METHANE HAS A HIGHER GLOBAL WARMING POTENTIAL THAN CARBON DIOXIDE OVER A
100-YEAR PERIOD, SO ITS CHARACTERIZATION FACTOR IS SIGNIFICANTLY LARGER. THE TOTAL IMPACT FOR A CATEGORY IS
CALCULATED BY SUMMING THE PRODUCT OF EACH FLOW'S QUANTITY AND ITS CORRESPONDING CHARACTERIZATION FACTOR.
EXAMPLES OF CHARACTERIZATION MODELS INCLUDE RECIPE, TRACI, aND IMPACT W oRrLD+.

NorMALIZATION (OPTIONAL)

NORMALIZATION INVOLVES EXPRESSING THE CALCULATED IMPACT SCORES RELATIVE TO A REFERENCE VALUE, TYPICALLY THE
AVERAGE IMPACT OF A PERSON OR A REGION IN A GIVEN YEAR. THIS ALLOWS FOR COMPARISON OF THE MAGNITUDE OF IMPACTS
ACROSS DIFFERENT CATEGORIES OR BETWEEN DIFFERENT PRODUCT SYSTEMS IN A MORE UNDERSTANDABLE CONTEXT. FOR
EXAMPLE, ONE MIGHT COMPARE THE GLOBAL WARMING POTENTIAL OF A PRODUCT TO THE AVERAGE ANNUAL EMISSIONS OF A
CITIZEN.

WEIGHTING (OPTIONAL)

WEIGHTING IS A FURTHER OPTIONAL STEP WHERE DIFFERENT IMPACT CATEGORIES ARE ASSIGNED RELATIVE IMPORTANCE OR
VALUES BASED ON ETHICAL, SOCIAL, OR ECONOMIC CONSIDERATIONS. THIS STEP IS HIGHLY SUBJECTIVE AND OFTEN
CONTROVERSIAL, AS IT INVOLVES VALUE JUDGMENTS. THE PURPOSE IS TO ARRIVE AT A SINGLE SCORE REPRESENTING THE
OVERALL ENVIRONMENTAL IMPACT, BUT THIS SIMPLIFICATION CAN MASK IMPORTANT TRADE-OFFS BETWEEN DIFFERENT IMPACT
CATEGORIES. THEREFORE, WEIGHTING SHOULD BE APPLIED WITH CAUTION AND TRANSPARENCY, AND ITS USE OFTEN DEPENDS ON



THE SPECIFIC GOAL AND INTENDED AUDIENCE OF THE LCA.

INTERPRETING LCA ResuULTS AND DRAWING CONCLUSIONS

THE INTERPRETATION PHASE IS WHERE THE FINDINGS OF THE LC| AND LCIA ARE ANALYZED TO DRAW CONCLUSIONS, IDENTIFY
SIGNIFICANT ISSUES, AND MAKE RECOMMENDATIONS. THIS IS THE CULMINATION OF THE LCA PROCESS, WHERE THE COLLECTED
DATA AND CALCULATED IMPACTS ARE TRANSLATED INTO ACTIONABLE INSIGHTS. |T REQUIRES A CRITICAL ASSESSMENT OF THE
RESULTS, CONSIDERATION OF UNCERTAINTIES, AND COMMUNICATION OF FINDINGS IN A CLEAR AND TRANSPARENT MANNER.

KEY ASPECTS OF INTERPRETATION INCLUDE IDENTIFYING THE MOST SIGNIFICANT ENVIRONMENTAL HOTSPOTS, EVALUATING THE
SENSITIVITY OF THE RESULTS TO CHANGES IN ASSUMPTIONS OR DATA, AND ASSESSING THE COMPLETENESS AND CONSISTENCY
OF THE DATA. THE INTERPRETATION SHOULD DIRECTLY ADDRESS THE GOAL AND SCOPE DEFINED AT THE BEGINNING OF THE STUDY,
ENSURING THAT THE CONCLUSIONS ARE RELEVANT TO THE INTENDED USE OF THE LCA.

IDENTIFYING SIGNIFICANT ISSUES

THIS INVOLVES PINPOINTING THE LIFE CYCLE STAGES, PROCESSES, OR SPECIFIC INPUTS/OUTPUTS THAT CONTRIBUTE MOST
SIGNIFICANTLY TO THE OVERALL ENVIRONMENTAL IMPACTS. FoR EXAMPLE, THE ENERGY CONSUMPTION DURING THE
MANUFACTURING PHASE MIGHT BE IDENTIFIED AS THE DOMINANT CONTRIBUTOR TO THE GLOBAL WARMING POTENTIAL. THIS
ALLOWS STAKEHOLDERS TO FOCUS THEIR IMPROVEMENT EFFORTS ON THESE CRITICAL AREAS.

SENSITIVITY ANALYSIS

A SENSITIVITY ANALYSIS IS PERFORMED TO UNDERSTAND HOW CHANGES IN KEY ASSUMPTIONS OR DATA INPUTS AFFECT THE
LCA ResuLTSs. For INSTANCE, IF THE ENERGY MIX USED IN MANUFACTURING CHANGES, HOW DOES THAT IMPACT THE OVERALL
CARBON FOOTPRINT? THIS HELPS TO ASSESS THE ROBUSTNESS OF THE FINDINGS AND IDENTIFY AREAS WHERE DATA UNCERTAINTY
IS HIGH AND MIGHT WARRANT FURTHER INVESTIGATION OR DATA COLLECTION.

UNCERTAINTY ANALYSIS

THIS STEP INVOLVES QUANTIFYING THE UNCERTAINTY ASSOCIATED WITH THE LCA RESULTS. LCAS INHERENTLY INVOLVE
UNCERTAINTIES DUE TO DATA LIMITATIONS, MODEL ASSUMPTIONS, AND VARIABILITY IN REAL-WORLD PROCESSES. AN
UNCERTAINTY ANALYSIS CAN HELP TO UNDERSTAND THE RANGE OF POSSIBLE OUTCOMES AND THE CONFIDENCE LEVEL IN THE
CALCULATED IMPACTS. PROBABILISTIC METHODS ARE OFTEN USED FOR THIS PURPOSE.

DrRAWING CONCLUSIONS AND RECOMMENDATIONS

BASED ON THE ANALYSIS OF SIGNIFICANT ISSUES, SENSITIVITY, AND UNCERTAINTY, CONCLUSIONS ARE DRAWN REGARDING THE
ENVIRONMENT AL PERFORMANCE OF THE PRODUCT SYSTEM. RECOMMENDATIONS ARE THEN FORMULATED FOR IMPROVEMENT, SUCH
AS REDESIGNING PRODUCTS, CHANGING MANUFACTURING PROCESSES, OR ADOPTING DIFFERENT END-OF-LIFE STRATEGIES. THE
CONCLUSIONS AND RECOMMENDATIONS SHOULD BE CLEARLY STATED, SUPPORTED BY THE LCA FINDINGS, AND DIRECTLY ALIGNED
WITH THE STUDY'S ORIGINAL GOAL. TRANSPARENCY REGARDING ANY LIMITATIONS OR ASSUMPTIONS IS CRUCIAL FOR THE
CREDIBILITY OF THE INTERPRETATION.

APPLICATIONS AND BENEFITS OF LIFE CYCLE ANALYSIS

LiFe CYCLE ANALYSIS IS A VERSATILE TOOL WITH NUMEROUS APPLICATIONS ACROSS VARIOUS INDUSTRIES AND SECTORS. ITS



COMPREHENSIVE NATURE PROVIDES A HOLISTIC PERSPECTIVE THAT CAN INFORM STRATEGIC DECISION-MAKING, DRIVE INNOVATION,
AND PROMOTE SUSTAINARBILITY. BY UNDERSTANDING THE FULL ENVIRONMENTAL FOOTPRINT, ORGANIZATIONS CAN MAKE MORE
INFORMED CHOICES THAT LEAD TO TANGIBLE ENVIRONMENTAL IMPROVEMENTS.

ONE OF THE PRIMARY BENEFITS OF CONDUCTING AN LCA IS ITS ABILITY TO SUPPORT ECO-DESIGN AND PRODUCT DEVELOPMENT.
BY IDENTIFYING ENVIRONMENTAL HOTSPOTS EARLY IN THE DESIGN PHASE, ENGINEERS AND DESIGNERS CAN MAKE MODIFICATIONS TO
REDUCE THE PRODUCT'S IMPACT BEFORE IT GOES INTO PRODUCTION. THIS PROACTIVE APPROACH IS FAR MORE COST-EFFECTIVE
AND IMPACTFUL THAN TRYING TO FIX ENVIRONMENTAL ISSUES AFTER A PRODUCT IS ALREADY ON THE MARKET. FURTHERMORE,
LCA RESULTS CAN BE USED FOR ENVIRONMENTAL MARKETING AND COMMUNICATION, PROVIDING CREDIBLE DATA TO SUPPORT
CLAIMS ABOUT A PRODUCT'S SUSTAINABILITY, THEREBY ENHANCING BRAND REPUTATION AND CONSUMER TRUST. IT ALSO PLAYS
A CRUCIAL ROLE IN POLICY~-MAKING, HELPING GOVERNMENTS AND REGULATORY BODIES UNDERSTAND THE ENVIRONMENTAL
IMPLICATIONS OF DIFFERENT POLICIES OR TECHNOLOGIES.

THE STRATEGIC BENEFITS EXTEND TO SUPPLY CHAIN MANAGEMENT, WHERE LCA CAN HELP IDENTIFY AREAS FOR IMPROVEMENT IN
RESOURCE EFFICIENCY AND WASTE REDUCTION AMONG SUPPLIERS. |T ALSO SUPPORTS THE DEVELOPMENT OF CIRCULAR ECONOMY
MODELS BY HIGHLIGHTING OPPORTUNITIES FOR REUSE, RECYCLING, AND REMANUFACTURING. ULTIMATELY, CONDUCTING AN LCA
EMPOWERS ORGANIZATIONS TO MOVE TOWARDS MORE SUSTAINABLE PRACTICES, REDUCE THEIR ENVIRONMENTAL FOOTPRINT,
AND CONTRIBUTE TO A HEALTHIER PLANET.

FAQ

Q: WHAT IS THE PRIMARY OBJECTIVE OF A LIFE CYCLE ANALYSIS?

A: THE PRIMARY OBJECTIVE OF A LIFE CycLE ANALYSIS (LCA) IS TO COMPREHENSIVELY EVALUATE AND QUANTIFY THE
ENVIRONMENTAL IMPACTS OF A PRODUCT, PROCESS, OR SERVICE THROUGHOUT ITS ENTIRE LIFESPAN, FROM RAW MATERIAL
EXTRACTION TO END-OF-LIFE DISPOSAL, IN ORDER TO IDENTIFY AREAS FOR ENVIRONMENTAL IMPROVEMENT AND AVOID BURDEN
SHIFTING.

Q: WHAT ARE THE FOUR MAIN PHASES OF CONDUCTING A LIFE CYCLE ANALYSIS?

A: THE FOUR MAIN PHASES OF CONDUCTING A LIFE CyCLE ANALYSIS ARE: 1. GoAL AND Scope DerINITION, 2. LIFE CYCLE
InvenTory (LCI), 3. Lire CycLe IMPACT AsseSSMENT (LCIA), AND 4. INTERPRETATION.

Q: How DOES ONE DEFINE THE ‘FUNCTIONAL UNIT' IN AN LCA?

A: THE 'FUNCTIONAL UNIT IN AN LCA IS A QUANTIFIED MEASURE OF THE FUNCTION DELIVERED BY THE PRODUCT SYSTEM. IT
SERVES AS A REFERENCE UNIT FOR COMPARISON BETWEEN DIFFERENT PRODUCT SYSTEMS, ENSURING THAT PERFORMANCE IS
COMPARED ON AN EQUIVALENT BASIS, SUCH AS “PACKAGING FOR 1 LITER OF BEVERAGE” OR “PROVIDING 1000 HOURS OF
ILLUMINATION.”

Q: WHAT Is THE bIFFereNcE BETWEEN LIFE CycLE INveNTORY (LCI) anp LiFe CycLe
IMPACT AssessmenT (LCIA)?

A: THe Lire CycLe INvenTorY (LCI) IS THE DATA COLLECTION PHASE WHERE ALL INPUTS (E.G., ENERGY, MATERIALS) AND
ouTPUTS (E.G., EMISSIONS, WASTE) OF A PRODUCT SYSTEM ARE QUANTIFIED. THE LiFE CycLE IMPACT Assessment (LCIA)
THEN TRANSLATES THESE INVENTORY DATA INTO POTENTIAL ENVIRONMENTAL IMPACTS BY CLASSIFYING AND CHARACTERIZING
THEM INTO CATEGORIES LIKE GLOBAL WARMING POTENTIAL OR ACIDIFICATION.

Q: WHY IS ESTABLISHING ‘SYSTEM BOUNDARIES' IMPORTANT IN AN LCA?

A: ESTABLISHING 'SYSTEM BOUNDARIES' 1S CRUCIAL IN AN LCA BECAUSE IT DEFINES WHICH LIFE CYCLE STAGES AND PROCESSES



ARE INCLUDED IN THE ANALYSIS. THIS ENSURES THAT THE STUDY IS FOCUSED, MANAGEABLE, AND THAT THE SCOPE IS CLEARLY
UNDERSTOOD, PREVENTING THE ANALYSIS FROM BECOMING OVERLY BROAD OR TOO NARROW TO BE MEANINGFUL.

Q: WHAT ARE SOME COMMON ENVIRONMENTAL IMPACT CATEGORIES ASSESSED IN AN
LCIA?

A: COMMON ENVIRONMENTAL IMPACT CATEGORIES ASSESSED IN AN LCIA INCLUDE GLOBAL WARMING POTENTIAL (CLIMATE
CHANGE), ACIDIFICATION POTENTIAL, EUTROPHICATION POTENTIAL, OZONE DEPLETION POTENTIAL, SMOG FORMATION
POTENTIAL, AND VARIOUS TOXICITY POTENTIALS (HUMAN AND ECOTOXICITY).

Q: WHAT IS A "CHARACTERIZATION FACTOR' IN THE CONTEXT oF LCIA?

A: A 'CHARACTERIZATION FACTOR’ IS A SCIENTIFICALLY DERIVED MULTIPLIER USED IN LCIA TO EXPRESS THE RELATIVE
CONTRIBUTION OF AN INVENTORY FLOW (LIKE AN EMISSION) TO A SPECIFIC ENVIRONMENTAL IMPACT CATEGORY. FOR EXAMPLE,
METHANE'S CHARACTERIZATION FACTOR FOR GLOBAL WARMING IS HIGHER THAN CARBON DIOXIDE'S.

Q: Is IT MANDATORY TO PERFORM NORMALIZATION AND WEIGHTING IN EVERY LCA?

A: NO, NORMALIZATION AND WEIGHTING ARE CONSIDERED OPTIONAL STEPS IN AN LCA ACCORDING TO ISO STANDARDS.
CLASSIFICATION AND CHARACTERIZATION ARE MANDATORY. NORMALIZATION HELPS TO CONTEXTUALIZE IMPACTS, WHILE
WEIGHTING IS A SUBJECTIVE PROCESS OF ASSIGNING RELATIVE IMPORTANCE TO DIFFERENT IMPACT CATEGORIES, WHICH SHOULD
BE DONE WITH CAUTION AND TRANSPARENCY.

Q: WHAT IS ‘SENSITIVITY ANALYSIS' INLCA INTERPRETATION?

A: SENSITIVITY ANALYSIS IN LCA INTERPRETATION IS A TECHNIQUE USED TO ASSESS HOW CHANGES IN KEY ASSUMPTIONS OR
DATA INPUTS AFFECT THE LCA RESULTS. |T HELPS TO DETERMINE THE ROBUSTNESS OF THE FINDINGS AND IDENTIFY WHICH
FACTORS HAVE THE MOST SIGNIFICANT INFLUENCE ON THE OVERALL ENVIRONMENTAL IMPACTS.

Q: How cAN LCA BE USED TO SUPPORT SUSTAINABLE BUSINESS PRACTICES?

A: LCA SUPPORTS SUSTAINABLE BUSINESS PRACTICES BY PROVIDING DATA FOR ECO-DESIGN, IDENTIFYING OPPORTUNITIES FOR
RESOURCE EFFICIENCY AND WASTE REDUCTION IN SUPPLY CHAINS, INFORMING MARKETING CLAIMS, GUIDING POLICY DEVELOPMENT,
AND HELPING ORGANIZATIONS TO MAKE MORE ENVIRONMENTALLY SOUND DECISIONS, ULTIMATELY REDUCING THEIR OVERALL
ENVIRONMENTAL FOOTPRINT.
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