HOW TO DO A LIFE CYCLE ANALYSIS

How To Do A LiFe CycLe AssessMeNT (LCA): A CoMPReHENSIVE GUIDE

EVER WONDERED ABOUT THE TRUE ENVIRONMENTAL IMPACT OF THAT NEW PAIR OF SNEAKERS OR YOUR MORNING COFFEE?
YOU'RE NOT ALONE. UNDERSTANDING THE FULL ENVIRONMENTAL FOOTPRINT OF A PRODUCT OR SERVICE IS BECOMING
INCREASINGLY IMPORTANT, BOTH FOR CONSUMERS AND BUSINESSES. THAT'S WHERE LiFe CycLE AssessMenT (LCA), ALso
KNOWN AS LIFE CYCLE ANALYSIS, COMES IN. THIS COMPREHENSIVE GUIDE WILL WALK YOU THROUGH HOW TO DO A LIFE CYCLE
ANALYSIS, STEP-BY-STEP, MAKING THIS COMPLEX PROCESS ACCESSIBLE AND UNDERSTANDABLE. W/E'LL COVER EVERY THING FROM
DEFINING THE SCOPE TO INTERPRETING THE RESULTS, EQUIPPING YOU WITH THE KNOWLEDGE TO CONDUCT YOUR OWN LCAS.

1. DErFINING THE GoAL AND ScoPe ofF Your LCA: SETTING THE STAGE

BEFORE DIVING INTO THE NITTY-GRITTY, YOU NEED A CLEAR UNDERSTANDING OF WHY YOU'RE CONDUCTING THIS LCA. WHAT
ARE YOU HOPING TO ACHIEVE? ARE YOU TRYING TO IDENTIFY ENVIRONMENTAL HOTSPOTS IN YOUR PRODUCT'S LIFECYCLE? ARE
YOU COMPARING DIFFERENT PRODUCT DESIGNS? OR MAYBE YOU'RE LOOKING TO MEET SPECIFIC ENVIRONMENTAL REGULATIONS?

DEFINING YOUR GOAL DICTATES THE SCOPE OF YOUR ANALYSIS. CONSIDER THESE CRUCIAL ASPECTS:

FUNCTIONAL UNIT: THIS IS THE STANDARDIZED UNIT OF MEASUREMENT FOR YOUR PRODUCT OR SERVICE. FOR EXAMPLE, IF
YOU'RE ASSESSING THE IMPACT OF A CAR, YOUR FUNCTIONAL UNIT MIGHT BE “TRANSPORTING ONE PASSENGER 100
KILOMETERS.” CHOOSING THE RIGHT FUNCTIONAL UNIT IS CRUCIAL FOR ACCURATE COMPARISONS.

SYSTEM BOUNDARIES: THIS DEFINES THE LIMITS OF YOUR ANALYSIS. WHAT STAGES OF THE PRODUCT'S LIFE WILL YOU
INCLUDE? FROM RAW MATERIAL EXTRACTION AND MANUFACTURING TO USE, MAINTENANCE, AND ULTIMATELY DISPOSAL OR
RECYCLING? CONSIDER THE UPSTREAM AND DOWNSTREAM IMPACTS THOROUGHLY. A NARROWER SCOPE SIMPLIFIES THE PROCESS,
BUT A BROADER SCOPE OFFERS A MORE HOLISTIC VIEW.

DATA COLLECTION METHODS: W/ILL YOU RELY ON PRIMARY DATA (COLLECTED DIRECTLY THROUGH EXPERIMENTS OR SURVEYS)
OR SECONDARY DATA (FROM LITERATURE, DATABASES, OR INDUSTRY REPORTS)? PRIMARY DATA IS MORE PRECISE BUT
SIGNIFICANTLY MORE RESOURCE-INTENSIVE. SECONDARY DATA IS OFTEN READILY AVAILABLE BUT MIGHT HAVE LIMITATIONS IN
ACCURACY OR APPLICABILITY.

IMPACT CATEGORIES: WHICH ENVIRONMENTAL IMPACTS ARE YOU MOST INTERESTED IN ASSESSING? COMMON CATEGORIES
INCLUDE GLOBAL WARMING POTENTIAL (GW/P), 0zoNEe DEPLETION POTENTIAL (ODP), ACIDIFICATION POTENTIAL,
EUTROPHICATION, AND RESOURCE DEPLETION. PRIORITIZE BASED ON YOUR GOALS.

2. INVENTORY ANALYSIS: MAPPING THE PRODUCT’S JOURNEY

THIS STAGE INVOLVES METICULOUSLY DETAILING ALL INPUTS AND OUTPUTS THROUGHOUT THE PRODUCT'S LIFECYCLE. THINK
OF IT AS CREATING A COMPREHENSIVE FLOWCHART OF MATERIALS, ENERGY, EMISSIONS, AND WASTE. THIS REQUIRES GATHERING
DATA ON:

RAW MATERIAL ACQUISITION: WHAT MATERIALS ARE USED? W/HERE DO THEY COME FROM? W/HAT ARE THE ENERGY
REQUIREMENTS AND EMISSIONS ASSOCIATED WITH EXTRACTION AND PROCESSING?

MANUFACTURING: WHAT PROCESSES ARE INVOLVED? \WHAT ENERGY SOURCES ARE USED? W/HAT ARE THE EMISSIONS FROM
MANUFACTURING PROCESSES (AIR, WATER, AND WASTE)?

TRANSPORTATION AND DISTRIBUTION: HOW IS THE PRODUCT TRANSPORTED TO CONSUMERS? W/HAT ARE THE ASSOCIATED
FUEL CONSUMPTION AND EMISSIONS?

UsE PHASE: HOW IS THE PRODUCT USED? WHAT ARE THE ENERGY REQUIREMENTS AND EMISSIONS DURING USE (E.G., FUEL
CONSUMPTION FOR A CAR, ELECTRICITY CONSUMPTION FOR AN APPLIANCE)?

END-oF-LIFE MANAGEMENT: HOW IS THE PRODUCT DISPOSED OF OR RECYCLED? W/HAT ARE THE ENVIRONMENTAL IMPACTS
ASSOCIATED WITH DISPOSAL, RECYCLING, OR WASTE TREATMENT?

THIS STAGE OFTEN INVOLVES EXTENSIVE DATA COLLECTION AND POTENTIALLY COMPLEX CALCULATIONS. SPECIALIZED LCA



SOFTWARE CAN BE INVALUABLE FOR MANAGING AND ANALYZING THIS DATA.

3. IMPACT ASSESSMENT: QUANTIFYING ENVIRONMENTAL EFFECTS

ONCE YOU HAVE A COMPLETE INVENTORY, IT's TIME TO QUANTIFY THE ENVIRONMENTAL IMPACTS ASSOCIATED WITH EACH
STAGE. THIS IS WHERE YOU USE LIFE CYCLE INVENTORY (LCD DATA AND IMPACT ASSESSMENT METHODS TO TRANSLATE THE
INVENTORY DATA INTO MEANINGFUL ENVIRONMENTAL METRICS. THIS STEP INVOLVES:

CHOOSING IMPACT ASSESSMENT METHODS: SEVERAL METHODOLOGIES EXIST, SUCH AS RECIPE, IMPACT 2002+, AnD
TRACI. THESE METHODS USE DIFFERENT MODELS TO ASSESS VARIOUS ENVIRONMENTAL IMPACTS. SELECT A METHOD
APPROPRIATE FOR YOUR GOALS AND AVAILABLE DATA.

CHARACTERIZING IMPACTS: THIS INVOLVES ASSIGNING WEIGHTS TO DIFFERENT ENVIRONMENTAL IMPACTS BASED ON THEIR
RELATIVE SIGNIFICANCE. FOR EXAMPLE, GLOBAL WARMING POTENTIAL MIGHT BE WEIGHTED MORE HEAVILY THAN OZONE DEPLETION
POTENTIAL, DEPENDING ON YOUR PRIORITIES.

NORMALIZING AND WEIGHTING: THIS INVOLVES SCALING THE RESULTS TO A COMMON UNIT AND ASSIGNING WEIGHTS BASED ON
THE RELATIVE IMPORTANCE OF DIFFERENT IMPACT CATEGORIES. THIS ALLOWS FOR A COMPREHENSIVE COMPARISON OF DIFFERENT
IMPACTS.

4. INTERPRETATION AND REPORTING: DRAWING MEANINGFUL CONCLUSIONS

THE FINAL STAGE IS TO INTERPRET THE RESULTS AND COMMUNICATE YOUR FINDINGS EFFECTIVELY. THIS INVOLVES:

IDENTIFYING HOTSPOTS: WHICH STAGES OF THE PRODUCT'S LIFECYCLE CONTRIBUTE MOST SIGNIFICANTLY TO THE OVERALL
ENVIRONMENTAL IMPACT? THESE HOTSPOTS SHOULD BE PRIORITIZED FOR IMPROVEMENT.

SENSITIVITY ANALYSIS: ASSESS THE UNCERTAINTY IN YOUR RESULTS BY VARYING INPUT PARAMETERS TO UNDERSTAND THE
ROBUSTNESS OF YOUR CONCLUSIONS.

RePORTING: CLEARLY COMMUNICATE YOUR FINDINGS IN A CONCISE AND UNDERSTANDABLE REPORT, INCLUDING A SUMMARY OF
YOUR METHODOLOGY, RESULTS, AND CONCLUSIONS. VISUAL AIDS SUCH AS CHARTS AND GRAPHS ARE VERY HELPFUL IN
PRESENTING COMPLEX DATA EFFECTIVELY.

CoNcLUSION

CONDUCTING A LIFE CYCLE ANALYSIS CAN BE A COMPLEX UNDERTAKING, BUT IT PROVIDES INVALUABLE INSIGHTS INTO A
PRODUCT'S ENVIRONMENTAL FOOTPRINT. BY SYSTEMATICALLY ASSESSING EACH STAGE OF A PRODUCT'S LIFE, FROM CRADLE TO
GRAVE, YOU GAIN A COMPREHENSIVE UNDERSTANDING OF ITS IMPACTS, ALLOWING FOR INFORMED DECISIONS AND TARGETED
IMPROVEMENTS. REMEMBER, THE ACCURACY AND RELEVANCE OF YOUR LCA DEPEND HEAVILY ON THE THOROUGHNESS OF YOUR
DATA COLLECTION AND THE CLARITY OF YOUR SCOPE DEFINITION. USE THIS GUIDE AS A FRAMEWORK, ADAPT IT TO YOUR
SPECIFIC NEEDS, AND DON’T HESITATE TO SEEK EXPERT ADVICE IF NEEDED.

FAQs

1. WHAT SOFTWARE CAN | USE TO CONDUCT AN LCAP SEVERAL SOFTWARE PACKAGES ARE AVAILABLE, BOTH
COMMERCIAL AND OPEN-SOURCE, INCLUDING SIMAPRO, GABI, AND OPENLCA. THE CHOICE DEPENDS ON YOUR BUDGET,
TECHNICAL EXPERTISE, AND SPECIFIC NEEDS.

1. How MucH boes AN LCA cosT? THE COST VARIES SIGNIFICANTLY DEPENDING ON THE COMPLEXITY OF THE PRODUCT
THE SCOPE OF THE ANALYSIS, THE DATA REQUIRED, AND WHETHER YOU USE IN"HOUSE RESOURCES OR EXTERNAL
CONSULTANTS.
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1. Can | conbucT AN LCA FOR A SERVICE, NOT JUST A PRODUCT? YES, LCAS CAN BE APPLIED TO SERVICES AS WELL.
THE METHODOLOGY REMAINS LARGELY THE SAME, BUT THE FOCUS SHIFTS FROM MATERIAL FLOWS TO THE PROCESSES
AND RESOURCES INVOLVED IN DELIVERING THE SERVICE.

1. WHAT ARE THE LIMITATIONS OF LCA? LCAS ARE INHERENTLY COMPLEX AND SUBJECT TO UNCERTAINTIES DUE TO DATA
LIMITATIONS, MODEL SIMPLIFICATIONS, AND THE INHERENT DIFFICULTY IN QUANTIFYING ALL ENVIRONMENTAL IMPACTS.

1. Is LCA A REGULATORY REQUIREMENT? W/HILE NOT ALWAYS MANDATORY, LCA IS INCREASINGLY BEING USED TO MEET
ENVIRONMENTAL REGULATIONS, DEMONSTRATE SUSTAINABILITY COMMITMENTS, AND INFORM PRODUCT DESIGN DECISIONS.
SPECIFIC REGULATORY REQUIREMENTS VARY BY INDUSTRY AND LOCATION.
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