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Today’s Agenda

• Brief Introduction to Materials 
Management (2 mins)

• LCA Theory (8 mins)

• LCA Practice (30 mins)

• Discussion (remainder)
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Oregon’s Approach - A future where Oregonians: 
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Conserve 
resources 

Protect the 
environment

Live well 
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Introduction to Life Cycle Assessment
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Life Cycle Assessment is 

“the compilation and evaluation of the inputs, outputs and the 
potential environmental impacts of a product system throughout 

its life cycle.”
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Types of LCA

• Process-based • Economic Input/Output-based

9-Oct-23 6
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material life cycle

material extraction and processing manufacturing international transportation

material end of life management home and business use retail distribution

domestic 
transportation

production

consumption
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Holistic
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quantitative
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comparative
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Internal External

Preemptive or Strategic

Responsive or Compliance

Marketing

Branding

Product Design

Optimization

Innovation

Transparency

Product 
Differentiation

EPR

Product Stewardship

Policy Making

Cost Savings

Securing InvestmentSupply Chain 
AssessmentBenchmarking and 

Goals

Proof on Concept

Rating Schemes
Procurement

Technology 
Assessment

why do LCA?
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For Example

vs. vs. vs.

vs.

vs.

vs.
vs.

vs. vs. vs.
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ISO 14040/44 Standardization
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Goal & Scope

Life Cycle Inventory 
(LCI)

Life Cycle Impact 
Assessment (LCIA)

Interpretation

Applications:

● Strategy

● Public policy

● Product design

● Marketing



Peter Canepa | Oregon Department of Environmental Quality

goal

● the intended application

● the reasons for carrying out the study

● the intended audience, i.e. to whom the 
results of the study are intended to be 
communicated

● whether the results are intended to be used 
in comparative assertions intended to be 
disclosed to the public
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scope

● the product system(s) to be studied

● the function(s) of the product system(s)

● the functional unit

● the system boundary

● allocation procedures

● LCIA methodology and types of impacts

● interpretation to be used

● data requirements

● assumptions

● value choices and optional elements

● limitations

● data quality requirements

● type of critical review, if any

● type and format of the report required for the study.

In

Out
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ISO 14040/44 Standardization
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Goal & Scope

Life Cycle Inventory 
(LCI)

Life Cycle Impact 
Assessment (LCIA)

Interpretation

Applications:

● Strategy

● Public policy

● Product design

● Marketing
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unit 

process 1

unit 

process 2

unit 

process 3

unit 

process 5

unit 

process 4

material

energy material

energy

emission
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product

intermediate

intermediate

Example of a “cradle-to-gate” product system and boundary

unit 

process 7
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process 6
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energy

system boundary defines LCI
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Primary data: collected directly from the process operators

Sources for primary data:

● Energy & raw material accounting

● Process flow diagrams

● Design documents - bills of materials

● Emission reporting

● Financial reporting

● Equipment specs

● Technical experts

data sources
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Secondary data: all publicly available data

● LCI databases / LCA software: Ecoinvent, GaBi, USLCI, ELCD

● Industry associations: WorldSteel, AA, ACC, PlasticsEurope, NAIMA, NRMCA

● Other published LCAs

● Environmental Product Declarations (EPDs)

● Ullmann’s Encyclopedia of Industrial Chemistry

● Scientific journals

● BAT/BREF documents

● Patents

● National economic input-output tables

data sources
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ISO 14040/44 Standardization
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Goal & Scope

Life Cycle Inventory 
(LCI)

Life Cycle Impact 
Assessment (LCIA)

Interpretation

Applications:

● Strategy

● Public policy

● Product design

● Marketing
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life cycle impact assessment (LCIA)

Phase of life cycle assessment aimed at understanding and 
evaluating the magnitude and significance of the potential 
environmental impacts for a product system throughout the life 
cycle of the product (ISO 14044, 3.4).

24



Peter Canepa | Oregon Department of Environmental Quality

CO2

SO2

NOx

CH4

VOC

ability to increase 
radiative forcing

capacity to form 
tropospheric ozone

capacity to form H+ 
ions

classification characterization

∑ global warming 
potential

kg CO2 

equivalents

∑ acidification 
potential

kg SO2 

equivalents

∑ summer smog 
potential

kg O3 

equivalents

life cycle impact assessment (LCIA)
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Must be done for each indicator/impact category!

LCI Values

Characterization 

Factors

Impact 

Potential 

(GWP) UnitOutputs Value Unit

Carbon Dioxide 50 kg * 1 = 50 kg CO2-equiv.

Methane 2 kg * 30 = 60 kg CO2-equiv.

Nitrous Oxide 1 kg * 265 = 265 kg CO2-equiv.

Inputs Value Unit

Carbon Dioxide -60 kg * 1 = -60 kg CO2-equiv.

=                      315   kg CO2-equiv.

life cycle impact assessment (LCIA)
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life cycle impact assessment categories
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Source: thinkstep, used with permission and iStockphoto.com/DrAfter123

+

Primary Energy Demand (PED)

Global Warming Potential (GWP)

Ozone Depletion Potential (ODP)

Acidification Potential (AP)

Eutrophication Potential (EP)

Smog Creation Potential (SFP/POCP)

Water Scarcity
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ISO 14040/44 Standardization
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Goal & Scope

Life Cycle Inventory 
(LCI)

Life Cycle Impact 
Assessment (LCIA)

Interpretation

Applications:

● Strategy

● Public policy

● Product design

● Marketing
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interpretation

● The key findings of the study

● Assumptions, limitations, or significant issues

● Data quality assessment

● Conclusions and recommendations

● Use and applications of results
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Let’s look at an LCA model of….

9-Oct-23 30

Source: Toll House
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LCA in Practice

leveraging the potential for environmental impact reduction
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DEQ’s applied LCA portfolio

Clackamas County milk 
dispenser program in 
schools reduces waste:  
packaging and waste of 
milk. 

Water bottle study – a 
Life Cycle Assessment of 
different drinking water 
delivery systems.

How well do popular 
packaging attributes 
correlate with reduced 
environmental impact?

Buy Clean Oregon Act –
Required LCA impact 
disclosure for ODOT purchases 
of concrete, asphalt, and steel

A tool – Waste Impact 
Calculator – that translates 
solid waste tons into 
environmental impacts 
based on disposition and 
material type.

9-Oct-23 32
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DEQ’s applied LCA portfolio

The City of Portland has a 
deconstruction program 
to reclaim materials from 
old houses creating new 
jobs and markets for 
aged lumber.

Oregon’s Concrete EPD 
program provides tools, 
technical support, and 
reimbursement to 
producers in Oregon.

Increase supply and 
demand for smaller housing 
options in Oregon.

Statewide campaign to 
prevent the wasting of 
food supported by specific 
grant funding. 

Life Cycle Assessment of 
edible food rescue 
systems.

9-Oct-23 33
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MATERIAL 

PROCESSING

PRODUCER 

RESPONSIBILITY 

ORGANIZATION

PRO

PRODUCERS STATEWIDE 

COLLECTION 

LIST

EDUCATION 

AND 

CONTAMINATION 

REDUCTION

RESPONSIBLE END 

MARKETS

LOCAL 

EXPANSION OF 

RECYCLING 

SERVICES

OVERSIGHT AND INTEGRATION

Oregon Recycling 

System Advisory Council 

The pieces of the RMA
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What the RMA accomplishes

• Expansion of recycling 
opportunities 

• A Uniform Statewide Recycling 
Collection List 

• Improved education  

• Responsible end markets

• Stability for businesses in the 
recycling system and much more
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RMA Spotlight on: Life cycle considerations

• Preamble (“Legislative findings”)

• Changes to ORS 459.015 (policy; hierarchy)

• Collection list informed by environmental assessment
• Explicitly link collection list to end markets

• Eco-modulation of PRO membership fees
• Incentive for disclosure of life cycle impacts

• Standards in rule for evaluation and disclosure of life cycle impacts

• Mandatory impact disclosure for 25 largest producers

• Funded program to “reduce the environmental impacts of covered products through 
means other than waste recovery”

• EPR as a life cycle consideration (cost sharing)

36
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https://rstudioconnect.deq.state.or.us/content/706a4deb-f353-4d08-826d-85bf7856c154/
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Discussion and Questions

9-Oct-23 38
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materials management

conserving resources
protecting the environment

living well

peter.canepa@deq.oregon.gov 
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